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DIAGNOSIS AND TREATMENT 



OF 



DISEASES OF THE HEART. 



GENERAL CONSIDERATIONS ON THE TOPOG- 
RAPHY OF THE HEART. 



CHAPTER L 

GENERAL CABDIAO TOPOGRAPHY. 



The cardiac r^on, including the heart, the origin of the large yessels, and 
the seroQS pericardinm, is endoeed completely by the fibrous sac of the 
pericardium. The latter forms a pyramidal box with three surfaces, and 
possesseiB the most complete fixation possible. Next to the pelvis the 
pericardial sac is the least movable region in the human body. 

This triangular pyramid is fixed by its base to the aponeurotic centre 
of the diaphragm and indirectly to the vertebral column by the interven- 
tion of tendinous banda 

The apex of this pyramid is also fixed to the vertebral column, the 
hyoid bone, and the sternum, by very firm aponeurotic fibres. As all 
these ligaments have very slight extensibility, the fibrous sac forms as fixed 
a region as possible. This stability and protection are necessary for so 
important an oi^an as the heart, since it is the only one which is never at 
rest 

Situation, — ^Let us first determine the exact position of the pericardial 
sac This is situated in the median line of the thorax (the whole extent 
of which it occupies) between the two lungs and pleurae. 

Posteriorly it is bounded by the posterior mediastinum, i.e., it is sep- 
arated from the spine by the connective tissue enclosing the trachea, de- 
scending aoda, intercostal arteries and veins, vena azygos major, thoracic 
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2 DI8BA8B8 OF THE HBABT. 

duct, lymphatic glands, oesophagus^ the two pneumogastrics and both 
sympaihetio nerye& 

Anteriorly the pericardial sac is separated' from the sternum by con- 
nective tissue and the anterior border of the pleurae. 

Shape. — The pericardial sac has the exact shape of a triangular pyra^ 
mid, the apex of which is situated upon the median line, and corresponds 
to the first piece of the sternum, at a distance of 15 to 20 mm. from the 
sternal notch. The base of the pericardial sac is triangular, and is attached 
very firmly to the fibrous centre of the diaphragm by the intercrossing of 
its fibres with those of the diaphragmatic aponeurosis. The apex of this 
triangle, situated posteriorly, corresponds to the inferior vena cava, behind 
-which it is situated. I may here remark that the inferior vena cava is 
absolutely rectilinear and vertical, and does not form any angle in enter- 
ing the right auricle. The base of the triangle is situated anteriorly be- 
hind the sternum, extending on the right 3 ctm. beyond the median line, 
and on the left 8 to 10 ctm., according to the individual. The right border 
«of the base of the pericardium passes directly from before backward, almost 
parallel to the median plane of the body ; the left border is oblique and 
passes from the right side of the spinal column behind the vena cava to 
the apex of the heart. Finally, the base of the pericardium forms a flat, 
almost horizontal surface, slightly oblique from behind forward and from 
right to left On the average the right apex of this triangle is more ele- 
vated than the left by 2 ctm. 

Means of Fixation of the Aponeurotic Sac of the Pericardium, — The apex 
of the pericardial sac is fixed to the skeleton by three important ligaments : 

1. It is fixed to the vertebral column by Beraud's ^ ligament, or the sus- 
pensory ligament of the pericardium. This first superior ligament is sit- 
uated a little in front of and to the left of the aorta. It arises from the 
pericardium at the level of the arches, and is inserted into the middle and 
left lateral portion of the third cervical vertebra, coalescing with the inter- 
vertebral ligament It passes forward and to the left, is 3 ctm. in height 
and 2 ctm. in width. The inner or right border corresponds to the origin 
of the left subclavian artery, its outer or left border is covered by the left 
pleura. 

2. The second superior ligament is the cervico-pericardial pseudo- 
aponeurosis of Bichet, which coalesces with the middle aponeurosis of the 
neck and is inserted into the hyoid bone.' 

The third superior ligament passes anteriorly, and was first de- 
iBcribed by Luschka under the name stemo-pericardial ligament,' then 
by Lannelongue and Le Dentu, under the term costo-pericardial ligament^ 

It is thus evident that the pericardium is fixed solidly to the skeleton. 



1 Gaz. H6dicale, 1862, p. 162. * Biohet : Trait6 d'anatomie medioa-chirargioale. 

* Luschka : Anatomie des Mensohen, 1. Tuebingen, 1863. 

* Lannelongue et Le Dentn : AroMves de PhyBiologie, L, p. 448. 1868. 
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and that it is upon these ligaments that the vessels passing to and from 
the heart are supported. 

The base of the aponeurotic sac is fixed to the centre of the diaphragm, 
beyond which it extends about 3 ctm. anteriorly toward the left in the 
normal condition, and often much more in cases of hypertrophy. Through 
the medium of the diaphragm the aponeurotic sac is fixed posteriorly to 
the spinal column, to the first three lumbar yertebr» by the right cms, 
to the second and third lumbar vertebr® by the left cms. Anteriorly 
the fibres are adherent to the posterior part of the xiphoid appendix. 

It is important here to correct a physiological error. It is generally 
stated that the diaphragm is lowered during inspiration. This is a mis- 
take. If the diaphragm were lowered during each inspiration, the heart 
would also descend, just as the thyroid body follows the movements of the 
trachea ; but this is not so. I will go even further : not alone is the dia- 
phragm not lowered at the level of the central tendon, but it is not even 
lowered at the ribs, otherwise the apex of the heart, especially when the 
organ is hypertrophied, would be depressed during each inspiration. 

This is also proved by other phenomena In inspiration the abdominal 
pressure produced by the contraction of the diaphragm is not produced 
vertically toward the hypogastric region, but on the contrary, in the epi- 
gastric region. If the resultant of the diaphragmatic pressure is directed 
anteriorly toward the epigastrium, it is because the fibres of the diaphragm 
in shortening draw the costal insertions toward the centre by elevating 
them slightly. As Sappey ^ has shown {vide Fig. 1), the external intercostal 
muscles enlarge the thoracic cavity by raising the ribs. 

If we wish to assure ourselves of this f act^ it is sufficient to observe a 
rachitic child whose upper ribs are dilated and the lower ones driven in by 
the enlargement of the stomach, so that the chest appears strangulated by 
the diaphragmatic insertions, and the trunk assumes the shape of a violin. 

Finally, it must be remembered that the external intercostal muscles 
are inspiratory organs, and the internal intercostal muscles expiratory or- 
gans. The obliquity of the fibres of the former is such that they act as if 
fixed to the cervical spine, and that of the fibres of the latter (which is in 
the opposite direction) as if fixed to the lumbar spine. 

It follows from all these anatomical &cts, as I have stated before, that 
the aponeurotic sac of the pericardium is fixed firmly and directly to the 
skeleton. It is not lowered during inspiration, and therefore, in the nor- 
mal condition, the patient may be examined either lying down or sitting. 
Slight displacements may be observed in pathological cases in which the 
weiglit of the heart is considerably increased and the resistance of the liga- 
ments has been overcome gradudly. On the other hand, the heart is dis- 
placed transversely during left decubitus, and even during right deoubitua 

1 Sappey : Traits d'anatomie deflcriptive, 3d Mit., t ii., p. 257. 1870. 
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4 DISEASES OF THE HEABT. 

Oeneral BdaJtioM of the Heart to the Anterior WaU of ihe Iharax. — 
In order to obtain an exact idea of the shape and relations of the hearty 
it shotdd be examined in »Uu in the thoracic cavity. An opening must be 
made in the anterior wall of the chesty care being taken not to enter the 
abdominal cavity. A transverse section of the sternum is made at the in- 
sertion of the right and left fifth cartilages, then the costal cartilages di- 
vided at their outer extremity at the level of their union with the ribs. 
The sternum is then divided a second time below the attachment of the 




Fio. 1.— Beprinted from Board's Phyidolofry. 

cartilages of the first ribs. When this is raised we are confronted by the 
pericardium and the two pleurse, separated by connective tissue. 

When the pericardium is opened the heart is found lying transversely 
upon the diaphragm, while almost all anatomical plates since the time of 
Bourgery and Jacob represent it with the apex below and the base above. 
Senac had already made this observation in the following terms : " Accord- 
ing to the description of these anatomists, or rather, according to that 
which may be observed by the most careless eyes, the heart rests upon 
the diaphragm. This transverse muscle forms for it a sort of floor.'' * 



^ S^nao : Traits de la structure da coeur, de son action et de ses maladies, t. ler, p. 
185. 1783. 
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For the past ten years I have also followed the example of S^nao in de- 
scribing the heart as shaped like a triangular pyramid. This description. 




Fio. S.— Beprlnted from CmTellhia'i Anatomy. 

which approaches the truth much more closely than others, furnishes the 
greatest facilities in giving an exact account of the relations of the organ.* 

^ Vide my paper entitled, Da rdtr^oissement des orifices de I'artdre polmonaire, 
read before the Sooi^t^ M^dioale des Hopitaux, August 11, 1871. 
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6 DISEASES OF THE HEABT. 

The heart, then, regarded as a pyramid, presents three sur&ces and 
three borders : 

1. An anterior vertical surface corresponding to the posterior wall of 
the sternum and the costal cartilages ; this surface is triangular. The 
apex of the triangle is formed by the apex of the heart, i.e., by the tip of 
the left ventricle. The base is formed by the vertical border (convex 
toward the right) of the right auricle, which is elongated verticaJly like a 
spindle, receiving directly the superior and inferior venae cavse. 

The superior vena cava descends vertically and enters the right auricle 
at the level of the second intercostal space, at 1^ ctm. from the hght border 
of the sternum, or better still at 3 ctm. from the median line. The in- 
ferior angle is right or nearly right ; it is formed by the inferior vena cava, 
which is situated along the right border of the spinal column, at a height 
corresponding to the insertion of the right fifth cartilage into the sternum. 

We must here correct an error made by almost all anatomists, who re- 
gard the heart as presenting only two surfaces and describe it as sus- 
pended by its base from the large vessels. They teach that the vena cava» 
after its entrance into the diaphragm, makes a curve, passing horizontally 
forward before entering the right auricle through the Eustachian orifice. 
On the contrary, the vena cava, after having traversed the diaphragm, con- 
tinues its vertical ascending course until its entrance into the right auricle, 
and then passes through the inferior or diaphragmatic surface of the hearty 
which is horizontal, or almost so. As the diaphragm is slightly higher 
behind than in front (about 1 ctm.), the anterior surface of the vena cava is 
1^ ctm. long, its posterior surface i ctm. at the most The two venae 
cavsB thus prolong the two angles of the base like the hinges of a door. 

The inferior border of the triangle passes from the apex of the heart to 
the insertion of the inferior vena cava. This border is very irregular, and 
is marked particularly by a fatty band. The left border is oblique ; it 
starts from the insertion of the superior vena cava, passes in front of the 
aorta and the origin of the pulmonary artery and follows very accurately 
the anterior border of the interventricular notch ; it corresponds to the 
groove followed by the cardiac vessels and nerves, except at the apex, at 
which the left ventricle mcikes a slight projection. 

2. The inferior surface of the heart is flat, approximately horizontal, 
slightly inclined from right to left and from behind forward. It rests 
upon tiie diaphragm and is formed by the base of the right auricle and the 
inferior surface of both ventricles. The interventricular groove divides 
this surface into two equal part& 

3. The left surface of the cardiac pyramid is convex ; it is formed by 
the pulmonary surface of the left ventricle and is slightly smaller than the 
two others. It is oblique from right to left, from above downward, and 
from behind forward. 

The base of the cardiac pyramid is formed by the two auricles. The 
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0ENEBAL CARDIAC TOPOGRAPHY. 7 

right auride forms the base of the anterior surface ; it has the shape of a 
vertical spindle, a sort of enlargement of the vensB caysB. 

The left auride, on the contraiy, is situated more posteriorly and is 
stretdied out transrersdy to the left to receive the arterial blood of both 
series of pulmonary vein& It is situated immediately beneath the bifur- 
cation of the trachea^ which separates it from the ramifications of the pul- 
monary artery. It corresponds to the level of the sixth dorsal vertebra. 
Posteriorly the left auride is separated from the vertebral column by the 
posterior mediastinum, containing the cardiac plexus derived from both 
pneumogastrics, the cardiac plexus derived from the branches of the sym- 
pathetic, the cesophagus^ aorta» thoracic duct^ and vena azygo& 
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CHAPTER n. 

OUNIOAL EXAMINATION OP THE NORMAL HEABT. 

DiAONOBIS OF THE ShAFB AND POSITION OF THE HbABT. 

OUNIOAL MTtAfHTpy-M nw r OF THE HEABT. 

Afteb the anatomical notions just laid down have been carefully digested, 
the problem of the examination of the heart becomes much more easy. 
Nevertheless, no specialist in diseases of the heart has hitherto described a 
method of accurately measuring the organ in the living subject It could 
be determined in an approximate manner whether the heart, was large or 
small, but it was impossible to measure it in such a way that changes of 
size from year to year could be accurately ascertained, although all methods 
of exploration — ^inspection, palpation, percussion, and auscultation — ^were 
called into requisition.^ 

Gendrin was the first to secure more accurate data obtained upon the 
patient himsell He stated ' that the first point of departure must be the 
apex-beat of the heart and that this must be measured upon the skeleton, 
i.e., the ribs and intercostal spaces (which are the most fixed organs of the 
thorax), and not from the nipple, as is ordinarily done. The nipple is one 
of the least fixed organs. In females it varies in position according to 
obesity, the development of the breasts, the condition of pregnancy and 
lactation, age, etc Even in man it may vary greatly, as is evident from the 
following observations which I have made : 

Height of the BirmammUlary Line, examined in One Hundred Men, 

Third rib 2 times. 

Third intercostal space 9 

Fourth rib 28 

Fourth intercostal space 41 

Fifthrib 18 

Fifth intercostal space 2 

100 times. 



' Laenneo : Traits de raoBoaltation m^dioale, t ii, p. 501. 1826. 
* Gendrin : Lemons snr lea maladies da oceor et des grosses artdres, faites ^ llidpital 
de la Pitid pendant les ann6es 1840 et 1841, p. 26. Paris, 1841-1842. 
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Distance of the Left Nipple from the Median Line, measured in One Hundred 

Men. 
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Unf ortonately, this tendency to preoision was not followed by Barth and 
Roger/ who state : *'The dulness obtained in the prsecordial region by 
moderate percussion does not give the real measure of the dimensions of 
the heart, but is related solely to the extent over which the organ is in 
immediate contact with the walls of the chest It requires stronger and 
deeper percussion to recognize the parts concealed by the lungs, and the 
obscure sound then extends beyond the previous limits over a variable ex- 
tent, on account of the differences in the size of the heart, according to 
age and the individual" 

With Friedreich we see a fresh effort at precision with regard to the 
relations and measurement of the heart This writer reduced still further 
the region of absolute dulness recognized by his predecessora He prop- 
erly remarks that percussion of the anterior surface of the sternum gives 
a (dear sound. Consequently that portion of the right ventricle which is 
situated beneath this bone does not give any dulness, although it is not 
covered by lung. This observation of Friedreich is very just, and percus- 
sion should not be relied upon too much in measuring the size of the 
organ, since it is the percussion of the relative dulness which gives the 
closest approximations to the real dimensions. 

Friedreich' describes the following plan of outlining the heart: "If 
there are no other signs of any special anomaly of the heart, its bound- 
aries may be completed approximately by drawing a line, which starts from 
the sternal point of insertion of the right sixth costal cartilage and is 
directed to the left and a little downward toward that point of the sixth 
rib, which is situated immediately beneath the apex of the heart" This 
method is very ingenious, but it does not constitute a r»1iTiif*ft1 procedure 
and is. not obtained from a measurement taken upon the patient himself. 
One of these two points, the impulse of the heart, is readily determined by 
the apex-beat of the patient But the right point of departure is imper- 

> Barth uid Boger : Traits pratique d'aoBooltation, aiiiyi d'un preoiB de peronssion, 
lOe Edition, p. 709. 1880. 

* Friedreich : Traits des maladies da coBur, translated bj Lorber and Dojon, p. 
108 et seq. I87a 
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sonal and does not hold good if the heart is not healthy, if it has been 
lowered, pushed to the right or upward, etc.* 

Niemeyer,* relying solely on percussion, stumbles against the same ob- 
stacles as his predecessors, but he makes the following just and important 
reflection : " Under normal conditions the apex of the heart beats in the 
fifth intercostal space, in the foinih interspace when these spaces are very 
large and the abdomen is much enlarged, in the sixth space when the in- 
tercostal spaces are very narrow." 

Burresi ' pretends to be able to detect a difference between cardiac and 
hepatic dulness, but every day experience does not permit us to accept 
this subtlety of observation. 

Baynaud,^ following the early idea of Piorry, thinks that we must* begin 
by establishing, by means of percussion, the upper border of the liver ; he 
then finds the apex-beat of the heart and, connecting these two starting- 
points, establishes the line of separation of the heart from the liver. After 
this, Eaynaud, like his predecessors, ascertains by percussion the two zones 
of absolute and relative dulness. 

By means of these various procedures we can ascertain whether the 
heart is large, medium sized, or small, but it is impossible to recognize 
any increase of size from year to year, and the amount of increment. I 
hope to show that these difficulties may be overcome by a new method. 

New Method of Measurement of the Hearth — Since 1872 I have adopted 
a method of measurement of the heart which has enabled me to determine 
its dimensions accurately. 

The first step consists in determining the apex of the heart by sight, 
palpation, and auscultation. Upon stripping the chest — and this should 
always be done when a careful examination is to be made — we see the ele- 
vation of the thoracic wall by the apex of the heart at the moment of sys- 
tole. The hand is then placed over this region and we can determine very 
readily by palpation in almost all cases the point at which the apex im- 
pinges. flnaUy, upon completing this examination by auscultation, es- 
pecially with a flexible stethoscope provided with a smfdl thoracic end, we 
can determine with great precision the situation of the apex during systola 
This spot is then marked with a dermographic pendL 

The apex of the heart being thus marked, we count the intercostal space 
in which it is found. This requires certain precautions, because there is 
often such a large depression between the clavicle and the first rib that it 

' Idem, loc. oit., p. 115. * 

' Niemeyer : El^ents de pathologie interne et de ih6rapentiqne, translftted by L. 
Cnlmann and Chas. Bengel, annotated by Comil, t ler, p. 821. 1865. 

* Burresi : Le^on cliniqne in Sperimentale di Firenze. 1871. 

* Raynaud : Art Coeur, in the Nouveau Diotionnaire de M^eoine et de Ghlmrgie, 
t. viii., p. 885. 

^ C. Paul : Sur un nouveau proo6d6 clinique de mensuration du ooeur. Aflsooiation 
Fran^aise pour rAvancement des Sciences, Congr^ de Paris, sitting of August 28, 1879. 
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may be mistaken by the inexperienced physician as the first intercostal 
space. We should therefore follow the edge of the stemnm, remembering 
that the first intercostal space begins below the daTide and first rib. 

As we have already stated, the apex is usually in the fifth space, ex- 
ceptionally in the fourth or sixth, if the thorax is very large or very smalL 
In case such a source of error is suspected, measure the sternum and as- 
certain whether it differs much from the average, viz., 21 ctm. from the 
sternal notch to the base of the xiphoid appendix. 

The distance of the apex from the median line is then measured, the 
average in the adult being 8 to 10 ctm. 

After having determined the situation of the apex of the heart, the 




Fio. 8. 



second point of departure is the upper border of the liver below the lung. 
Herei percussion suffices to give exact information : the lung giving a dear 
sound and the liver a dull sound, it is easy to determine where one ends 
and the other begins. In order to take into consideration the slight con- 
vexity of the liver and the interposition of the lower border of the lung, I 
trace as the boundary the upper border of the finger whidi serves as a 
pleximeter in percussion, afid thus obtain suffident precision. 

The level of the upper border of the hver should be fixed upon the 
skeleton. I have not chosen the corresponding rib, which is generaUy the 
fifth, because from the sternum to the mammiUaiy line it describes a curve 
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which IB, by &r, too descending. I have preferred to take the point of 
departure upon the edge of the sternum. I prolong the dermographic 
line of the upper border of the liver to the edge of the sternum and then 
ascertain the cartilage to the insertion of which it corresponds. In the 
adult this is generaUy the insertion of the right fifth cartilage. In con- 
necting this line with the apex of the heart I thus obtain strictly the lower 
border of the organ. 

In order to ascertain the length of the lower border, one end of which 
is already determined by the apex of the heart, it is sufficient to establish 
the vertical line representing the outer border of the right auricla 

This is furnished by percussion, being indicated by a change of the 




Fio. 4. 

timbre of pulmonary resonance. For example, if we percuss from right 
to left at the level of the fourth left rib, we find at first the pulmonary 
soimd, which is resonant^ then that furnished by percussion of the sternum, 
which is also resonant, and the cardiac resonance, which is dulL We know 
that the anterior border of the right lung is more blunted than that of the 
left and encroaches little on the right auricle. I have also remarked that 
the most fixed part of the heart is the inferior vena cava, particularly its 
entrance into the right auricle. This auricle, then, is almost immovable, 
transversely it is only subject to greater or lesser dilatations, and its right 
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border, which is normally 3 ctnL from the median line and 1^ ctm. from 
the right border of the stemxun, varies very little. 

Upon passing from the long to the sternum, and on reaching about 1^ 
ctm. from the sternum, we do not find a dull sound, but a change of tim- 
bre with some diminution of resonance, which indicates the outer border 
of this auricle. This line is traced vertically and parallel to the sternum 
until it meets the hepatic Hne, and the right inferior angle of the cardiac 
triangle is thus determined. The distance from this angle to the apex of 
the heart gives the exact length of the lower border of the heart 

A third point of departure consists in indicating the obliquity of the 
lower border of the heart In the normal condition, the apex of the heart 
is situated lower than the angle which corresponds to the right auricle, 
the difference in height being 1^ to 2 ctm. The level of the apex of the 
heart is therefore traced on the region of the liver below the right inferior 
angle of the heart, and the distance between these two points represents 
the depression of the apex of the heart 

Control upon the Cadaver of my Method of Measuring the Heart — ^I have 
made several attempts to control upon the cadaver the dimensions which I 
have assigned to the heart during life by the aid of my method of measure- 
ment» and the results have been generally favorable. It must not be forgot- 
ten, however, that the situation of the heart after death is not absolutely 
the same as that during life. The ventricles are often retracted and the 
apex, consequently, elevated slightly ; the right auricle is often found dis- 
tended with black blood, especially in patients dying of heart diseasa 

On the other hand, the method of control is susceptible of certain er- 
rors. The method consists in marking upon the cadaver the points deter- 
mined during life and there introducing steel needles, 10 to 15 ctm. in 
length. If the points of departure correspond to a cartilage or bone, a 
hole must be drilled in these parts through which the needles may be 
passed. Care must also be taken that the needles be introduced perpen- 
dicularly to the plane of the body. 

The following will serve as illustrations of the results obtained by M. 
LetuUe, one of my internes, in controlling upon the cadaver the measure- 
ments which I obtained : 

Expkbhient L Senile Tuberculosis toUh CaviHea. — ^H , aged sixty- 
five. Heart normal ; apex in the fifth intercostal space, 8 ctm. from the 
sternum ; upper border of the liver, right fifth costal cartilage (at its in- 
sertion) ; right border of the heart, about 1 ctm. from the right border of 
the sternum ; transverse dulness, 6^ ctm. The length of the lower border 
of the heart, measured from the hepato-cardiac angle to the apex, is 11 
ctm. 

Death eight days after this examination. 

Four ne^es are introduced as fu: as the posterior wall of the thorax. 

The first needle enters obliquely in the fifth space, 8 ctin. to the right, 
upward and backward, in order to pierce the apex of the hearty and passes 
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through it along the axis of the left ventricle. We find that it is buried 
in the left yen^de a little behind the apex. The inclination given to it 
has raised the apex before entering ii The apex of the heart corresponds 
exactly to the fifth intercostal space. 

A second needle is passed through the fifth right costal cartilage, 5 mm. 
from its sternal insertion. It corresponds to Sie hepato-cardiac angle. 
Upon opening the thorax it is found to graze the upper border of the 
liver. More deeply it enters the hepatic parenchyma, so that it is found 
1 ctm. below the inferior vena cava. 

We had tried, in the living, to determine the transverse dulness of the 
heart by percussing upon a horizontal line passing across the third inter- 
costal spaces ; two needles were introduced corresponding to the extremi- 
ties of tiie line thus determined. 

One enters 1 ctm. from the right border of the sternum. It perforates 
the heart about 1 ctm. above the right auriculo-ventricular groove, thus 
leaving a notable surface of the right auricle outside of it. It must here 
be remarked that the auricle is distended with dots, which necessarily have 
modified its dimensions. 

The other needle (the fourth), perforating 6^ ctm. from the first in the 
third left intercostal space, is imbedded in the left ventricle. , It is at a 
distance of 14 mm. from the interventricular groove. 

Experiment IL Pulmonary Tuberculosis; Cavities at the Apex, — F , 

aged twenty years. Measurement of the heart : Ap^x in the fourth inter- 
costal space at a distance of 8 ctm. ; right border, right border of sternum ; 
liver, right fifth intercostal cartilage (at its insertion). Bough ansemio 
murmur in left second intercostal space. Death a few days after this 
measurement. 

Three needles are introduced : First needle : At 8 ctm. in the fourth 
space, in which it is introduced perpendicularly. It passes immediately 
above the apex, which it touchea 

Second needle : Upon the right edge of the sternum in the third space. 
It grazes the right border of the right auride and enters it a little in its 
deeper part. 

Third needle : It was buried, by mistake, in the right fifth costal carti* 
lage, 2 ctm. from its sternal insertion. It has entered the liver 2 ctm. 
below its convex border. 

ExFERDfENT IIL Meningeal Hemorrhage, — ^F , aged thirty-five years. 

Measurement of the heart three hours before death: Apex in the fifth 
space at a distance of 8^ ctm. ; the right border at the right border of the 
sternum ; liver at the nfth costal ca:i^ilage. At the autopsy tiie heart is 
gorged with blood. 

First needle : Has entered the very apex of the heart. 

Second needle : Entering the third intercostal space at a distance of 
8^ ctm., is imbedded in the right auride about 1^ ctm. from the right 
border of the auride, which is filled with blood. 

Third needle : Through the fifth costal cartilage at its insertion, liter- 
ally grazes the inferior vena cava. 

ExpRKTMENT IV. AoTtic Insufficiency and Stenosis ; Chrome EndaortUis / 

Angina Pectoris, — G , aged thirty-eight years. A^x, sixth space, at a 

distance of 8 ctm. ; liver, sixth costal cartilage ; nght border, 1 ctuL 
from right edge of sternum. The patient di^ suddenly in an attadc of 
angina pectoria Three needles are introduced into ihe thorax : 

1. At the apex : the needle has entered the apex of the left ventricle. 
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2. At the sternal insertion of the sixth costal cartilage : the needle is 
buried in the liver, a few millimetres from its convex border, in the vicinity 
of the inferior vena cava. 

3. At 1 ctm. from the right edge of the stemimi, in the third space : 
the needle traverses the right auricle. 

Experiment V. Atheroma of the Aortic Valves ; Chronic Endaortitis ; 
Considerable Hypertrophy of the Heart. — ^For the clinical details of this ob- 
servation we refer to tiie chapter on ''Hodgson's Disease," and shall 
merely give the measurement of the heart : 

Apex, sixth space at a distance of 11 ctm. ; right border, ^ ctm. 
from the right edge of the sternum ; liver, seventh costal cartilage at its 
sternal insertion. 

At the autopsy three needles were inserted into the thorax : 

1. At the apex : the needle passes obliquely through the left ventricle, 
which forms a very round apex. 

2. At the seventh costal cartilage: this enters the liver, grazing its 
most convex portion : the needle is a few millimetres distant from the 
heart 

3. At the right border of the sternum : taking into consideration the 
lowering of the hypertrophied heart, we introduced the needle, not into 
the third space, but into tbe fourth at a distance of ^ ctm. from the right 
edge of the sternum. This needle was found imbedded in the auricle, 
wluch was distended by very abundant clots. 

ExFEBDCENT VI. Atheroma of the Vessels ; Mitral and Aortic Lesions ; 

Hypertrophy of the Heart; Dry Pericarditis. — ^V , aged fifty-four 

years (the details of the case will be described hereafter). Apex, sixth 
space, at a distance of 12 ctm. from the median line ; liver, fifth costal 
<iartilage ; vertical border (?) cannot be obtained on account of the con- 
^derable emphysema of both lungs. 

At the autopsy, the first needle, introduced by mistake at a distance of 
10 instead of 12 ctm., penetrates the left ventricle in the neighborhood of 
the inter-ventricular groove, about 2 ctm. from the apex. 

The second needle, introduced at haphazard in the right third inter- 
<soBtsl space, at the right border of the stemiun, entered the right auricle 
near the right ventricular groove. 

Finally, the third needle is passed through the right fifth costal carti- 
lage at its sternal insertion, after determining upon the cadaver the evident 
d^ess in this region. Upon opening the chest we notice with surprise 
that the needle passed tiirough an encysted mediastino-diaphragmatic 
pouch of pleuritic fluid. This had given rise to dulness over the right 
Hfth costal cartilage, and was a source of error which could be avoided 
with difl&culty. The border of the liver was notably depressed, correspond- 
ing to the insertion of the seventh costal cartilage. 

It is evident from these experiments, as well as from others which I 
have made, that the points of departure taken during life are reaUy exact 

It is, then, sufficient, in order to correct the usual errors, to mark the 
level of the liver upon the upper border of the finger which serves as the 
pleximeter, and to trace the vertical border upon the external border of 
the finger. The thickness of the percussed finger compensates for the 
'Convexity of the organa 
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CHAPTEE m. 

DIAGNOSIS OF DISPLACEMENTS OF THE HEART. 

Diagnosis of Inversion of the Heart. — The diagnosis of this anomaly has 
always been easy, since it suffices to feel the apex of the heart beating in 
the right side of the chest instead of the left But with the new method 
of measurement described in the last chapter, the diagnosis assumes new 
precision. I have had occasion to observe two cases :' 

Observation L — A woman named D , aged thirty-five years, 

presented herself at the Saint-Antoine Hospital, in April, 1878. She 
presented an arrest of development of the left sida The apex of the heart 
beat in the right fifth intercostal space 10 ctm. from the median line of 
the sternum. It must be mentioned, however, that the thorax is asym- 
metrical and that the capacity of the left side of the thorax is singularly 
diminished In fact, the left second rib stops 3 ctm. from the sternum ; 
this is also true of the third rib, so that the sternum is oblique downward 
and to the left, and if we take the distance from the apex of the heart to a 
vertical line passing through the sternal notch, the apex is distant only 8 
ctm. from this median line, The liver is not reversed. The right angle 
of the heart and the entrance of the inferior vena cava are found at tiie 
level of the insertion of the left fourth cartilage, and the insertions of the 
left cartilages being very vicious, the vertical border, corresponding to 
the extern^ border of the vertical or right auricle, appears to follow the 
left border of the sternum. The inferior border of the heart is thus cal- 
culated to have a length of about 12 ctm. The apex is lowered Z^ ctm. 

The heart is, therefore, of normal size, with slight left hypertrophy. 

The liver is not displaced ; it is recognized by percussion, and does not 
pass beyond the false riba The atrophy of the left half of the body is 
manifest, the left breast is much less developed than the right. The two 
arms are equal in length ; the left forearm and hand are much smaller 
than the right, by actual measurement 

Observation IL — ^Maurice M , fifteen years of age, is imperfectiy 

developed ; his height is 146 ctm., tiie average at his age being 155 ctm. 
However, he appears to be developing more rapidly. Tlie heart beats on 
the right side of the chest, the apex-beat being in the right fifth intercos- 
tal space, 7 ctm. from the median line. The edge of the liver corresponds 
on the left side to the insertion of the sixth cartilage. The vertical border 
of the heart is on the left side, 1^ ctm. from the edge of the sternum. 
The apex is lowered 1\ ctm. on the edge of the liver. Auscultation normal 
(reversed). 

The Uver, of normal size, is found on the left side. The spleen is on 
the right side, and appears small The patient is not entirely left-handed ; 
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be writes and draws with the right hand. He uses a knife with the right 
hand, but in throwing a ball, or making a powerful e£Ebrt, uses the left 
hand. The right testicle hangs lower thaji the left 

I saw the patient eighteen months later. The heart had increased in 
size ; it presents the same relations to the ribs, but the apex is B^ ctm. from 
the median line. 

As a role, inversion of the yiscera produces no bad effect. 

There are other vices of position of the heart, which are scarcely com- 
patible with life. I refer to those displacements in which the heart is sit- 
uated in the abdominal cavity, the pharyngeal or cranial cavity, or even in 
front of the sternum outside of the chest In one case which I observed 
with J. Franck, the heart was. situated under the skin in the epigastric 
region. 

DisFLACEiiENTs OF THB Heabt. — ^Thesc are of two kinds ; the organ may 
either be displaced as a whole in one direction, or along its principal axes. 
In the latter event there is always, at the same time, a relative displacement 
in some other direction. 

A. Displacement of the Heart Downward. — ^The heart may be lowered 
either by lesions which produce an increase in its weight, or by pressure 
from above downward. In the first case, the diaphragm fimdly yields 
under the influence of the increase of weight I have shown above that 
the lower border of the heart is slightly oblique, with a difference in 
height of 2 ctm. between the hepatic angle, which corresponds to the in- 
sertion of the right fifth cartilage, and the apex of the hearty which is found 
in the left fifth intercostal space, 8 to 10 ctm. from the median line. 

When the left heart begins to hypertrophy, it becomes heavier than the 
right side, descends, and then the obliquity of the inferior border increases ; 
the apex, instead of being 2 ctm. lower than the hepatic angle, descends 
to 3, 4 and even 5 ctin. below, and is then found in the sixth intercostal 
space. At the same time the ventricle becomes elongated, and, as the 
heart is fixed on the right side by the vena cava^ this elongation can occur 
only to the left, and the apex is removed more and more from the median 
line (1 to 10 ctm.). 

This descent of the apex of the heart, with increase in the obliquity of 
the lower border, is very easily recognized by the method described above. 

On the other hand, if the right side of the heart is hypertrophied or 
dilated, the right angle of the heart is lowered, and the inferior border 
becomes horizontal. This occurs in cases of stenosis of the pulmonary 
artery, and in emphysema. 

Finally, if both halves of the heart undergo hypertrophy, both angles 
are lowered, and the position of the heart is changed without any modifi- 
cation of its obliquity. 

In pulmonary emphysema, the matter is more complex. According to 
Skoda, the heart increases in size in emphysema, and descends more on 
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the left side than on the right, so that the apex approaches the median 
lina Bamberger and SchroeUer entertain a different opinion, with which I 
agree entirely. They state that the impulse of the hearty which is felt un- 
der the sternum^ and xiphoid cartilage, is due to the beat of the most dis- 
tended part, viz., the right ventricle. This is readily demonstrated if the 
apex is sought, not alone by percussion, but also by auscultation. 

A remarkable feature, in my opinion, is the fact that the right angle of 
the heart descends at the same time as the apex, and that the border of the 
heart becomes horizontal The pressure of the heart upon the diaphragm 
is so great that the cardiac systole is indicated by an impulse in the epi- 
gastrium, even greater than in cases of hypertrophy of the right cavitie& 

In this case the horizontal position of the lower border of the heart is 
not alone due to its increased weight but also to the enlargement of the 
hings, especially on the right side. 

Furthermore, in emphysema, the heart undergoes a certain movement 
of torsion around its vertical axis. The left lung, in placing itself in front 
of the apex of the heart, separates the latter from the walls of the thorax. 
This causes a rotatory movement of the heart around the inferior vena cava, 
carrying the dilated right auricle and ventricle forward and increasing 
their area of contact witti the anterior wall of the chest 

Finally, mention must be made of those cases in which the depression 
of the heart from increased weight is due to an abundant pericardial effu- 
sion and of those much rarer ones in which the increased weight is due to 
a neoplasm. 

The depression of the hearty furthermore, may be caused by the trac- 
tion of the central tendon of the diaphragm in cases in which the liver is 
hypertrophied (for example in hypertrophic cirrhosis), when the weight of 
the organ pulls down the diaphragm and consequently the pericardium and 
heart 

B. Displacement to the Left, — ^In enlargement of the heart the organ is 
ieJways directed toward the left, on account of the fixation of the inferior 
vena cava^ but this is not really displacement On the other hand, if 
the patient lies on the left side the apex will be lowered 1 to 2 ctm. on 
this side; but the term displacement is applied only to those cases in 
which, the patient being in one of the positions recommended for exami- 
nation of the heart, the heart as a whole is drawn or pushed toward the 
left 

It the right pleural cavity contains an effusion of fluid or gas (serous 
or purulent pleurisy, pyopneumothorax, aneurism), the heart may be pushed 
some centimetres to the left, and the apex-beat may even be felt in the axil- 
lary line in the sixth or seventh intercostal space. This is exceptional, but 
an increase of 2 to 4 ctm. in the distance of the apex from the median line 
is very frequent 

In other cases the retraction of the lung after pleurisy draws the pexi- 
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carditim and even the heart to the left, but this is more infrequent and 
usually less marked. 

G. DUplacemerU by being Pushed toward the Right, — ^This does not attain 
the same proportions as the corresponding displacement toward the left, 
because pressure starting from the left pleura (effusion of fluid or gas) will 
act chiefly upon the apex and cause the heart to revolve around its fixed 
point, the inferior vena cava. This is proven, even upon the living subject, 
by the &ct that in proportion as the apex of the heart approaches the me- 
dian line the cardiac dulness diminishes, and this diminution reaches its 
Tnaximum when the apex has been pushed behind the sternum. 

In these cases the cardiac pulsation appears most strongly to the right 
of the sternum^ but it is never removed sufficiently from the median line 
to give the appearance of inversion of the heart 

Finally, in certain rare cases of diaphragmatic hernia the heart has 
been found pushed en masse into the right thoracic cavity. 

DiaplacemerU by Traction touxird the Right. — In the majority of the pre- 
ceding cases the heart has been displaced by pressure. Displacement 
downward by traction has only been described from increase in the volume 
of the liver. 

As a rule, displacement to the right by traction occurs only to a alight 
extent^ but in rare cases it may attain considerable proportion& I recall 
one case in which this displacement was so marked that the patient, at 
first sights appeared to be suffering from inversion. In this events there is 
no torsion of the heart to diminish the cardiac triangle. The following 
case vnll serve as an illustration : 

Observation HL — An engineer, forty-seven years of age, vras seized 
suddeody, two years ago, with palpitation of the heart, which was declared 
to be functional by one of the best physicians in Paris. Soon after, the 
patient suffered from severe right pleurij^, which confined him to bed for 
three months, and was follow^ by considerable deformity of the thorax. 

The right side of the chest is flattened, its antero-posterior diameter being 
2 ctm. less than that of the left side ; its circumference is onlv 1 dan. less 
than that of the left The right ribs are very oblique and the shoulder low- 
ered. The right pectoral and intercostal muscles are very much atrophied. 

la detenmning the situation and size of the heart, we are struck by the 
fact that it occupies mainly the right half of the thorax. . 

The left lung is resonant anteriorly and posteriorly as if the heart were 
inverted. Upon looking closely, the apex of the heiurt is found beating in 
the left f ourm intercostal space, 6 ctm. from the median line. The upper 
border of the liver corresponds to the insertion of the right fourth costal 
<»rtilage, thus indicating a depression of the i^x of 2 ctms. It follows 
that, on account of tiie retraction of the adhesions, the heart has been 
drawn toward the right, the apex being approximated 3 ctms. to the me- 
dian line. The right lung is reduced to a tmrd of its volume, the posterior 
border remaining permeable to air. The left lung, on the contrary, has 
increased in size ; it is prc^bly affected slightly by emphysema. The 
liver presents its normal position and size. 
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This is an example, therefore, of displacement of the heart toward the 
right by traction. It will be remarked in this case that the surface of the 
cardiac triangle has not diminished in extent, while in the corresponding 
displacement by pressure, in proportion as the e&sion pushes upon the 
left side of the heart, the apex approaches the median line. At the same 
time the right auricle turns around the insertion of the inferior vena cava, 
and, finally, the surface of the heart in relation with the anterior thoracic 
walls does not increase on the right side in proportion to its diminution 
on the left side, so that the appreciable surface of the cardiac triangle di- 
minishes accordingly. 

D. Displacements Upward. — ^The heart may be pushed upward in cer- 
tain cases of meteorism, ascites, abdominal tumors, and diaphragmatic her- 
nia, and in the latter the apex may even beat in the third intercostal space. 
The latter cases are as exceptional as the former are frequent I wish to 
add two cases which are less known, viz., cases of scoliosis in which the 
diaphragm, being stretched by the pressure, loses its curvature and gives a 
horizontal direction to the inferior surface of the heart The other case, 
rare it is true, occurs in paralysis of the diaphragm when this paralysis is 
isolated ; the diaphragm is then pushed upward by the pressure of the 
abdominal viscera. This is more marked during digestion, when the fer- 
mentation of alimentary matters in the stomach gives rise to the evolution 
of gases which produce stomachal meteorism, and consequently dyspnoea, 
by diminution of the respiratory field. 

Flatulent dyspepsia and dilatation of the stomach often push the dia- 
phragm and heart upvTard and occasion twitchings of the diaphragm, which 
the patients regard as pains in the heart At iJie same time the apex of 
the heart beats upon the stomach as upon a drum and gives rise to palpi- 
tations. The patients often believe themselves to be affected with cardiac 
disease. 

E. Displacement of the Heart Backvoard. — ^This is rare, and is due to 
diseases of the anterior mediastinum, especially aneurisma 

F. Displacement of the Heart along its Axes ; Torsion of the Heart.— We 
have already seen that torsion of the heart along the vertical axis is almost 
always produced from the left side of the chest Emphysema of the left 
lung pushes the apex backward and tends to diminish the lumen of the 
aorta and pulmonary artery. 

Effusions into the left side (pleurisy, pneumothorax, aneurism) carry 
the apex forward and push the right auricle backward, the heart revolving 
upon its axis formed by the inferior vena cava. In this case, when the or- 
gan has been pushed to an extreme degree and the apex of the heart carried 
forward, the torsion of the aorta and pulmonary arter}' increases consider- 
ably. Blachez has shown that the compression of the left lung may cause 
the formation of a thrombus in the pulmonary artery. Labric has noted 
the presence of dots in the left heart, and Raynaud has indicated the possi- 
bility of degeneration of the myocardium. 
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Finally, in certain cases, the lower border of the heart may undergo 
peculiar rocking movements upon the transverse axis. Pleuritic exudations, 
some forms of pneumonia of the entire lung, and aneurisms may depress the 
hepatic angle more than 2 ctm., and then the inferior border of the heart 
no longer bends to the left, but to the rights the apex of the heart being 
more elevated than the hepatic border. 

These facts, which have been observed upon autopsy, cannot be verified 
upon the living patient 
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CHAPTER IV. 

CLINICAL EXPLORATION OF THE MOVEMENTS OF THE HBABT AND THE 

CARDIAC SOUNDa 

Tms exploration is effected by inspection, palpation, auscultation, and 
also by means of registering apparatus which furnish graphic traces of the 
movements of the heart 

Inspeotion. — ^In the normal condition the sides of the chest are sensibly 
though not absolutely symmetrical. We notice the expansion and retrac- 
tion of the thorax during respiration, and a slight elevation in the fifth 
left intercostal space. 

The absence of the cardiac impulse indicates that the apex is concealed 
either by the obesity of the patient, by pulmonary emphysema, or by a 
pleural or pericardial effusion. On the other hand, when the patient is 
lean and the cardiac contractions violent, a movement occurs, not alone 
over the apex but in the third, fourth, fifth, and sixth intercostal spaces. 

If these palpitations are due to hypertrophy of some standing, elevation 
of the cartilages and ribs also occurs. 

In other cases this movement is not an elevation, but a sort of aspira- 
tion toward the interior ; it is the traction produced by the adhesion of the 
heart to the pericardium, i.e., cardiac symphysi& 

Furthermore, aneurisms produce rhythmical expansion of the ribs or 
merely of the soft parts, when the parts of the skeleton have undergone 
absorption. Finally, we may notice more or less varicose enlargement of 
the veins, indicating an obstruction in their course. 

Palpation. — ^We should early learn to recognize by touch the resistance 
given to the finger by the apex-beat in normal cases, in order to be able to 
determine whether it is increased or diminished. We can determine by 
palpation whether the impulse is regular or irregular, equal or unequal, 
sudden or slow ; whether it is accompanied by thrill, and is single, double, 
or even treble. 

Pebcussion. — ^Most works give no other method of measuring the size 
and shape of the heart beyond percussion, especially deep percussion. In 
my opinion, this practice should be abandoned, for if the patient has an 
acute or advanced cardiac affection, this form of percussion is painful, and 
may even produce syncope. 

In the method of examination which I have described, I have endeavored 
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to avoid percussion of the heart, confixdng myself to the liver, lungs, and 
to a slight extent, the right border of the heart Even in the pulmonary 
region percussion should be practised very gently if an aneurism is sus- 
pected. 

Ausoui/TATioN. — ^This should first be performed with the unaided ear, in 
order to obtain a general idea of the normal or pathological sounds. The 
stethoscope is required to determine the exact topography of the sound, 
the period of the cardiac cycle during which it occurs, and finally its timbre. 
The patient may be examined in an erect, sitting, or recumbent position, 
but he should not be turned to the right or left 

I have made numerous experiments to determine the most suitable di- 
mensions, etc., of the stethoscope, and have found that it should possess the 
following qualities : 

It should be made of a bad conductor of heat, such as wood or hard- 
ened caoutchouc, so as not to impart a sensation of cold to the part auscul- 
tated. I have adopted an instrument with a cahbre of 6 mm. 

I believe that the best shape of the cap applied to the surface is that of 
the end of a trumpet I have made a stethoscope composed of four tubes, 
sliding upon one another, so as to form an instrument vaiying from 10 to 
35 ctuL in length ; experience has shown that the most suitable length of 
wooden stethoscopes is 25 ctnL It has seemed to me preferable that the 
auricular ends of the instrument should be flat This is the construction 
of the stiff stethoscope, but experience has taught me that the flexible 
stethoscope is preferable. 

After numerous trials I have come to the conclusion that the following 
are the most suitable dimensions of the flexible stethoscope : 

External diameter of the cap applied to the surface . 20 millimetres. 

Height of the cap 40 

Internal diameter of the tube 6 

Length 450 

Thickness li 

External diameter 9 

The cap applied to the surface of the thorax should have the shape of 
the end of a trumpet, because this lends itself best to the reception of the 
^waves of sound. Its diameter at the base, is 20 mm., in order that it may 
be introduced between the ribs and enter the intercostal spaces. The 
external diameter of the tube is 9 mm., ie., the average diameter of the 
external auditory canaL Those who have wider or narrower auditory 
canals should choose the tubes accordingly. The tube may be formed of 
Tulcanized indiarrubber ; red English rubber, if soft, is preferable. 

Even more advantageous than the monoauricular stethoscope is the 
biauricular stethoscope. 
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I have made recently, in my opinion, a considerable improvement in the 
flexible stethoscope. I had long endeavored to provide the instrument 
with a resonator, when chance led to the accomplishment of this object. 
Dr. Eoussel, a Geneva physician, showed before the Therapeutical Society 
(March 21, 1881) an apparatus for the transfusion of blood, which pre- 
sented a circular cup, intended to fix the apparatus to the arm of the indi* 
vidual who furnished the blood. The idea struck me of. applying this 
circular cup to the receiving end of the flexible stethoscope, and I then had 
constructed the instrument as represented below, with the exception of the 
bulb producing the vacuiun, which will be depicted later. 

When the bulb is compressed, the cup adheres to the chest and the 
stethoscope is fixed automatically. 

This new instrument is endowed with exceptional acoustic properties. 
The exact adaptation of the thoracic end to the tissues, the relative immo- 




Fio. 5. 

bility which results, and the cavity which surroimds it make the vibra- 
tions much more distinct. The cavity of the cup constitutes a resonant 
box and the fingers of the observer no longer interfere with the vibration& 

The circular cup has still another effect. As its cavity does not trans- 
mit the vibrations arising below ; it does not permit the passage of the ad- 
jacent sonorous waves which interfere with those to which we listen. It 
isolates, in a striking manner, the sound to which we are listening. 

NoBMAL Heabt-sounds. — Li auscultation of the normal heart two sounds 
are heard in succession : the first is dull and deep, the second is clearer, 
sharper, shorter, more superficial The first sound is heard best at the 
apex of the heart ; the second sound is heard best in the second intercostal 
space near the stemimi, especially on the left side. 

This is due to the fact that the pulmonary artery is more superficial 
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than the aorta and approaches the left border of the sternum more doeelj 
than the right 

The first sound appears to be the result of the sounds produced by : 
<x)ntraction of the cardiac muscle (Laennec) ; impulse of the heart against 
the chesi-waUs (Magendie, Skoda, London Committee, Chauveau, Faivre, 
Marey) ; vibration of the blood (Gendrin) ; friction of the blood against 
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the walls and Talves of the heart (Dublin Committee, Pigeauz) ; tension of 
the auricular Talves (Hope, Renaud, Skoda, Philadelphia Committee, 
Chauveau, Faiyre, Marey) ; lowering of the aortic and pulmonary valves 
(Bouillaud). 

The second sound appears to be due to the sudden closure of the aortic 
and pulmonary valves. This theory is accepted by alL 
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CHAPTEE V. 

BXAmNATION OF THE MOVEMENTS OP THE HEART BY AUTOMATIG 

APPARATUa 

The most perfect registering or graphio apparatus for the moTements 
of the heart are those of Marey, and I refer to his works for the physio- 
logical detaila' In this chapter I will recall merely those physiological 
data which will serve as the basis for clinical study. 

Let us take a glance at the trace furnished by the contraction of the 
auricle and yentride. The trace is that of the right auricle, but as we 
know by experience that the traces of both yentrides are sensibly identical, 
a single figure will enable us to recognize the succession and duration of 
each of the moyements of the heart 

The trace represents several consecutive revolutions, the normal rhythm 
being represented as foUovirs : 

Fig. 12 represents the traces of the right auride (No. 1), the right ven- 
tricle (No. 2), and the cardiac pulsation (No. 8), taken simultaneously dur- 
ing four complete revolutions of the heart, with a scale which permits the 
measurement, in fractions of a second, of the duration of the briefest move- 
ments of the organ. Those waves of the trace which are explained are 
marked with full lines instead of dotted lines. 

We have resorted more than once to this fundamental trace for the in- 
terpretation of the different acts performed during a cardiac revolution. 
Let us confine ourselves for the present to the determination of the dura- 
tion of each of them. We know that as the pulse beats about sixty times 
a minute, a cardiac revolution occupies about a second. The use of the 
registering apparatus permits the resolution of the different parts of this 
second with mathematical precision. 

The trace in question, divided into tenths of a second, indudes, as we 
see, deven-tenths of a second ; it has been taken upon a horse having 
54 to 55 pulsations per minute. In this trace the following duration may 
be assigned to each act : 

Contraction of the auricles 2 tenths of a second. 

Ventriculai' systole 4 " " " 

Closure of the semilunar valves 1 " " " 

Diastole 4 " " " 

' Marey : Physiologie m^dicale de la circulation du sang. 1868. La circnlatlon du 
Bang ^ r^tat physiologique et dans les maladies. Paris : G. Masson. 1881. 
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The period of auscultatioii of the two sounds may be divided as fol- 
lows: 

First sound 8 tenths of a second. 

Lesser period of silence 2 " " " 

Second sound 1 " " " 

Greater period of silence 6 " " ** 

The entire cardiac revolution lasting eleven-tenths of a second, the 
first sound begins with the beginning of ventricular systole, and continues 
during a part of the systole, and the second sound takes place at the mo- 
ment of the doBure of the semilunar valves and of the impulse given by 
the entrance of blood into the ventricle, which ceases to contract. It fol- 
lows, accordingly, that the schematic trace and auscultation do not begin 
the cardiac revolution at the same moment The contraction of the auri- 
cles not producing any audible sound, the first sound does not begin until 
the ventricular systole, which includes the first sound and lesser silence, 
then comes the second sound, and finally the greater silence, which in- 




Pio. 8. 

dudes not alone diastole but also the period of contraction of the auride, 
and terminates at the moment when the following ventricular contraction 
begins. 

This measure of the duration of a cardiac revolution is not absolute, 
it is merdy relative ; but Mare/s apparatus gives it an approximation 
and precision not furnished by other methods. 

We can conceive the difficulty of obtaining this measure in man. Sup- 
pose a man's pulse beats sixty times a minute, the entire revolution of the 
heart will last a second. Now, Mare/s trace shows that the period which 
lasts from the beginning of the first sound to the end of the second being 
five-tenths of a second, the greater silence lasts six-tenths of a second. 
But if this period is five-tenths of a second for a pulse which beats fifiy- 
four times a minute, it is not more than four-and-a-half-tenths of a second 
for a heart which beats sixty times a minute. 

Yolkmann ' has attempted to measure these two intervals with a sort 



^ Volkmann : Zeitschr. 
Leipzig. 



f. rat MecL, iii., p. 821. 1845. HaemodyDamik, p. 177. 
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of metronome, formed of two pendulums beating half seconds, and which 
are modified in order to obtain a synchronous rhythm. He found that 
the ventricular systole and greater silence were equal in duration ; it is 
evident that this ^ipprozimates the truth, since the cardiograph gives the 
proportion of 5 to 6. 

Hayden * was nearer the truth in stating that observations with the 
watch indicated that ventricular systole was a little shorter than the 
greater period of silence. 

The investigations of Donders ' have given analogous figures ; the du- 
ration of the systole is 40.6 to 45.6, the duration of an entire revolution 
being 100 ; i.e., the relation of the systole to the greater silence is as 45 to 
5.6. 

Landois * has given analogous figures, obtained by Marey*s polygraph. 

In conclusion we may state that the pulse of the foetus at full term 
varies from 112 to 160, the average being 135 to 140. In the new-bom 
the pulse varies from 88 to 168, the average being 120 to 130. In the 
adult man, the average is 71 to 72 ; in old age it is often lowered to 56 
pulsations. 

Under physiological conditions, however, this number varies constantly 
with the position, condition of repose or addon, the emotions, etc. 

> Hsyden: Dublin Quarterly Joarn*! of Medical Soienoes, xL, p. 456. 1865. 
• Donden: NederL Archly voor Genees en Naturk., ii, p. 184. 1868. 
'Landois: Oraph. Unten. oeber d. Henschlag, p. 55. 1876. 
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CHAPTER VI, 

THE HUSOLES AND NERVES OF THE HBABT— THE INFLUENCE OF THE 
NERVOUS STSTEM ON THE CARDIAC RHYTHM. 

I HAVE no intention of describing the masdes of the hearty but -will refer 
for this purpose to treatises on anatomy. I will merely recall what is ne- 
cessary to the comprehension of the pattiology and treatment 

The heart is formed by a muscle situated between two serous mem- 
branes, the endocardiimi and pericardium. It constitutes a marked de- 
yelopment of the muscular layer of the arteries. But instead of being 
composed, like the vessels, of smooth fibres, the heart is formed of muscu- 
lar fibres which are striated like voluntary muscles^ but^ nevertheless, 
differ anatomically from the latter. We do not find the parallel and iso- 
lated arrangement of the voluntary fibres, but^ on the contrary, very nu- 
merous anastomoses, which form a sort of reticulum. The connective 
tissue uniting the fibres is scanty; it may be overloaded with fat 

The heart muscle differs, then, from other striated muscles in various 
veays ; not alone by the anatomical characteristics which I have enumerated, 
but also in the fact that it is constantly in addon. It is evident from 
Mare/s trace that the period of repose is almost nil compared with the 
period of action. The cardiac muade is endowed also with a very peculiar 
nervous eystem, the anatomical and physiological conditions of which I 
shall now sum up so far as this is possible in the present state of our 
knowledge. 

NSBVBS OF THE HbABT. 

The nerves of the heart are derived from two sources, the cerebro- 
spinal system and the great sympathetic ; they unite beneath the ardi of 
the aorta to form one of the most important plexuses in the economy, the 
cardiac plexus. A large number of branches start from this plexus, fol- 
lowing the vessels and entering the tissue of the heart to terminate in a 
very peculiar manner. In my description I shall follow modem anatomists, 
particularly Miot ' and Beynier.' 

' Miot : Recherohes physiologiques snr Pixmenration du ccsor. Bmzelles, 1876. 
* Reynier : Des nerfs du c<Biir, anstomie et physiologie. Thdse d' agHigfttion. PariSi 
1880. 
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AFmEBENT BBANGBB8* 

Tbe afferent branches are derived from the cerebroHspinal Efystem and 
ihe great sympathetic. The branches derived from the cerebro-spinal sys- 
tem are supplied by the pnenmogastric nerve. 

1. Brandies Supplied by the Fneumogasiric. — ^The pnenmogastric starts 
from the posterior part of the medulla oblongata,, from the restif orm body, 
t.e., from that portion of the posterior column of the cord which passes 
toward the cerebeUxun and forms the inferior cerebellar peduncla 

The groove of origin of the pnenmogastric is in the domain of the pos- 
terior column of the medulla, but not in the continuation of the poilterior 
lateral column (Farabeuf). 

The roots, to the number of six or eight fibres, approximate one another 
in order to pass through the jugular foramen, and then form a ganglion. 
This ganglion anastomoses with the glosso-pharyngeal, facial, and sympa- 
thetic nervea Beneath the jugular foramen the nerve forms the gangli- 
f orm plexus and anastomoses with the internal branch of the spinal ac- 
cessory, the glosso-pharyngeal, hypoglossal, and the cervical ganglion of 
the sympathetic 

The pnenmogastric nerve, after all these anastomoses, supplies the 
cardiac plexuses with branches which start from its cervical part, others 
-which start from the thoracic part, and finally branches which are detached 
from the inferior laryngeal nerve. 

The branches which start from the cervical portion of the pnenmogas- 
tric to pass to the cardiac plexus are two or three in number. 

The^rs^ cardiac nerve, or superior cardiac nerve of Hirschfeld, is de- 
tached from the pneimiogastric a little below the superior laryngeal, re- 
ceives in its course some branches from the carotid plexus (Valentin), and 
unites bdow with the superior cardiac nerve supplied by the sympathetic. 
According to YieJentin, it receives branches of tiie second cardiac nerve 
isupplied by the pnenmogastric. It passes into the cardiac plexus, in part 
•directly, in part after having anastomosed with the other nerves of the 
heart 

The second oardiac nerve, according to Valentin, is larger than the pre- 
ceding one ; it often anastomoses with the third cardiac nerve before pass- 
ing into the cardiac plexus. 

The third cardiac nerve takes origin below the preceding one, anasto- 
moses with the second cardiac nerve, and passes into the plexus. 

According to Hirschfeld, the second and third cardiac nerves are not 
constant 

The ihoracio hranehes supplied by the pneimtogastric are called inferior 
cardiac nerves by Hirschfeld, and superior and inferior deep cardiac nerves 
by Valentin. These nerves start from the pnenmogastric inmiediatdy 
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below the origin of the recurrent nerve ; they anastomose with branches 
supplied by the recurrent and sympathetic, and then pass into the cardiac 
plexua 

The branches supplied by the inferior laryngeal nerve or the middle car- 
diac nerves of Hirschf eld» arise from the convexity of the curve of these- 
nerves. Those on the left side pass almost immediately into the plexus ; 
those on the right side anastomose vrith the cervical branches of the 
pnetunogastric and sympathetic before passing into the plexus. 

2. Afferent Branches Supplied by the Sympathetic. — ^These are derived es- 
pecially from the superior, middle, and inferior cervical ganglia. Hirsch- 
f eld states that, like the pneumogastrics, they are more marked on the 
right side than on the left, but this arrangement is not constant 

The superior sympathetic cardiac nerve is derived from the superior cer- 
vical ganglion, anastomoses in its course vnth the laryngeal plexus and the 
middle sympathetic nerve, then, in the thorax, vrith the fibres of the re* 
current and pneumogastric nerves, before entering the plexus. 

The middle sympathetic cardiac nerve ^ arises from the middle cervical 
gangHon and enters the plexus at its upper and lateral part 

The inferior sympathetic nerve arises from the inferior cervical ganglion, 
sometimes from the first thoracic gangHon. It anastomoses in its course 
with the middle sympathetic cardiac nerve, and the recurrent laryngeal, 
but, according to Cruveilhier, this anastomosis is merely apparent.and the 
nerves are simply in apposition. 

To these nerves must be added the depressor nerve of Oyon and the 
accelerator nerve of the same author, but it will be better to consider them 
as efferent branches. 

CABDIAO PLEXUS. 

The cardiac plexus, formed of numerous branches, some of which are 
of large size, and of nervous ganglia, is situated in front of the bifurca- 
tion of the trachea^ above the right branch of the pulmonary artery, to the 
right of the strand which results from the obliteration of the ductus arteri* 
osus, and below and to the left of the angle formed by the ascending and 
transverse portions of the aorta. 

The cardiac plexus is very constant in its arrangement ; it is divided 
into three groups (Hirschfeld, Cruveilhier, Sappey, Eeynier). 

The anterior group is observed readily, vrithout dissection, through the 
transparent pericardium. It spreads over the anterior surface of the as- 
cending part of the arch of the aorta, between the latter and the pulmonary 
artery. This group furnishes filaments to the aorta, pidmonary artery, 
right auricle, and anterior groove of the heart ; it also supplies branches U> 
the lymphatic glands and the remains of the thymus gland. With this 
group is connected a small gangHon described by Andersch under the name 
thyroid gangHon, and another more important one, that of Wrisberg, situ- 
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ated between the superior yena cava and the trachea. This ganglion of 
Wrisberg, situated in the median line, serves to unite the right and left 
afiferent cardiac nerves. 

The middle group of the cardiac plexus is situated behind the arch of 
the aorta, between the latter and the trachea, and above the right pulmo- 
nary arteiy. 

The posterior group is separated from the preceding by the right 
branch of the pulmonary artery ; it is situated in front of the bifurcation 
of the trachea. It communicates freely with the anterior and posterior 
pulmonary plexuses, and with the superior tracheal and oBSophageal plexus. 

It supplies branches to the aorta and pulmonary artery upon their pos- 
terior surface and then passes into the tissue of the heart, being distributed 
to the auricles and ventricles 



EFFERENT BRANCHES* 

The principal cardiac plexus gives off branches which go to form the 
anterior and posterior cardiac plexuses as well as the coronary plexuses 

The left and anterior cardiac plexus follows the anterior coronary ar- 
tery and divides into two branches, one of which follows the groove sep- 
arating the auricles from the ventricles, while the other passes along the 
anterior interventricular groove. 

The posterior cardiac plexus follows the posterior coronary artery. It 
also divides into two branches, one following the auriculo-ventricular groove, 
the other the inferior or diaphragmatic interventricular groove and anas- 
tomosing at the apex of the heart with the anterior plexus. These plexuses 
distribute branches to the auricles and ventricles and also, according to 
Vulpian, to the coronary arteries 

Some of these branches present in their course minute ganglia^ de- 
scribed by Bemak in sheep, and the existence of which in man is admitted 
by Kolliker. According to Banvier' these ganglia do not resemble the 
spinal ganglia ; they are simple collections of more or less numerous pe- 
coliar cells. These cells contain a large nucleus, not situated in the centre, 
as is usually the case, but at one end. The cells are surrounded by a cap- 
sule containing nuclei belonging to endothelial cells, situated mainly near 
the hilus of the ganglion. According to Ludwig, Biddle, and others, 
these cells are never multipolar, biit only bipolar or unipolar, especially tha 
latter, with their prolongation directed toward the periphery. 

Another peculiarity has been observed by Beale, Julius Arnold, andL 
Banvier. The nucleus contained in the cell situated beneath the capsule is. 
connected vrith a straight nerve-fibre, around which is twined another and 
more slender fibre. The coils formed by this fibre become closer as they 



1 Banvier : Gazette H^dicale, 1878, No. 7, 16 fevrier. 
3 
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approach the cell and are lost in the envelopmg eubstanoe. According to 
some, these intracardiac ganglia are derived from the sympathetic (EolH- 
ker) ; according to others, from the pneumogastrio nerre (Beale). Ban- 
vier indines to the latter opinion. 

Termination of the Cardiac Fibres. — ^The cardiac fibres possess no 
myeline for some distance before arriving at their termination, and the 
absence of the medullary sheath in the latter part of their coarse renders 
the study of these fibres very difficult The chloride of gold method of 
jstaining shows that they terminate in anastomosing meshea 

According to Eanvier/ when the nerve reaches a muscular fibre its 
^diameter is exceedingly small, and measures 1, 2, or at the most 3 mm. 
"The nervous fibrilled then enter the muscular fibre, dividing and subdivid- 
ing in its thickness, sometimes before ; they penetrate into the musde-oells 
and pass to the cells of the myocardium, appearing to anastomose with 
one another and forming a plexus, the meshes of which are a Uttle larger 
than the musde-cells themselves. It must be noted that each of the cells 
composing a muscular fibre does not receive direcUy.a nervous fibre. 

Phybioloot of thb Nebvbb of the Heabt. 

Action of the Intraoabdiao Nervous System ; the Pabt Played by the 
Ganglia. — ^The first experiment showing the action of the ganglia was per- 
formed by Yolkmann (1844). If the heart is cut into a number of pieces, 
those which do not contain ganglia cease to beat, while the others con- 
tinue their rhythmical movement. 

It must be added, as an ofBset to this experiment, that if the immobile 
parts are stimulated by the faradic current, they will again contract (Eck- 
hard and Heidenhain), but with this difference, that they do not display a 
rhythmical movement, but merely a galvanic excitation at the moment of 
breaking the current (Banvier). 

There is still another o&et to Yolkmann's experiment. Stannius 
showed (1852) that the heart will be arrested in diastole if, instead of cut^ 
ting it into several pieces, a ligature is tied aroimd the sinus of the vena 
cava in order to separate it from the heart 

The experiment of Stannius being of fundamental importance, I will 
describe it in full : 

1. He laid bare a frog*s heart and applied a ligature to the venous 
3inus at the point where it empties into the auricle ; the heart stopped 
beating at once. If the ligature is applied upon the auricles between the 
pinus and the ventricle, ie., a little below the situation of the ligature 
pientioned above, the heart remains immovable while the parts above con- 
tinue to beat. 

^ Banvier : Anfttomie g^n^rale, p. 153. Becherchea sur la grenooille et la tortae ter- 
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2. If the heart is thus arrested by ligature of the sinuB, and a second 
ligature is placed around the auriculo-ventricular groove, the auricles re- 
main at rest^ but the heart recovers its activity/ 

Banvier ' interprets Stannius' experiment ui>on the hypothesis of the 
existence of inhibitory and exciting centres in the heart This hypothe- 
sis is not accepted by Yulpian, who admits the existence merely of excit- 
ing intracardiac ganglia. He adds this interesting fact, that, whatever may 
be the electrical stimulus employed, the cardiac muscles can never be 
placed in a condition of tetanus. 

The BduB of thx Extbaoabdiao Nebvous SrsTEif ; Action of the Pneu- 
MOOASTBics ON THE Heabt ; Inhibitoby Nebvbs. — The capital fact in this 
particular is that the pneumogastric nerve is a nerve of arrest. At first 
this property of the pneumogastric was observed solely under the influ- 
ence of tiie electrical current, but Dastre and Morat have shown that the 
nerve responds to stimulation of every kind, mechanical or chemical, by 
an identical effect, viz., arrest or slowing of the heart's action.' 

In order that this effect be manifested in mammals, it is merely neces- 
sary that the opposing system be enfeebled by section of the accelerator 
nerves, by freezing the animal, the condition of auARmia produced by a 
rapid hemorrhage, the injection of carbonate of soda, etc 

The inhibitory action of the pneumogastrics being no longer dis- 
puted, let us see the results of physiological experiments. 

1. Stimulation of the Intact Pneumogaatrics, — The Weber brothers have 
shown that faradic stimulation with a strong current produces, first, retar- 
dation or momentary arrest of the heart ; second, lowering of the intracar- 
diac pressure. 

2. Effects of Section of the Pneumogastric. — ^At the present time it is 
believed that these effects are of two kinds : at first the mechanical irrita- 
tion of the nerve, torn in its continuiiy by the action of the cutting instru- 
ment ; then the separation of the heart from the centre of origin of the 
cut nerve. 

In the primary irritation an action is produced on tiie one hand upon 
the centrifugal branches which pass to the heart and, on the other hand, 
upon the centripetal branches. Of these two effects, the second is much 
more prominent and appears earlier. 

The ligature of one pneumogastric, the other being intact» produces 
retardation of two or three beats. F. Franck admits tiiat this action is 
produced by a reflex which passes through the other pneumogastric, rather 
than by a direct action upon the lower end of the nerve. In fact, if, after 
the nerve has been tied, a second ligature is applied lower down, no 
action upon the heart is produced. But if the second ligature is applied 

> Stanniiu: Zwei Reihen physiologiBcher Yeranche. Mueller's Arch., 1852. 
•Banvier: Loo. cit, Gaiette m^cale, 1878, No. 7, 16 f^vrler. 
*D«8tre and Morat ; SocUU de Biologie, Aodt, 1877. 
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above the firsts ihe saxnie phenomenon of temporary retardation; is pro- 
duced. 

The second ligature placed below the first will act in exceptional in- 
stances when the animal is in such a condition that the pulsations of the 
heart are already notably lower than the average, either from section of 
the accelerator nerves, from freezing, or from a hemorrhage (Dastre and 
Morat). 

If one pneumogastric has been cut and a ligature is appHed to the 
other, temporary retardation wiU be produced, as in the preceding case. 
The explanation of this is not easy, since we can no longer rely upon the 
return of the irritation through the opposite nerve. We are forced to 
assume that the reflex passes through the same nerve before the ligature 
has had time to destroy the continuity of the fibres ; but this is a very 
subtle explanation. All that can be said is that the production of this re- 
tardation is prevented by the administration of chloroform, curare, and 
atropine. 

Finally, if a ligature is applied above the preceding one, no further 
effect is produced, as could be readily predicted. 

After this temporary retardation, produced by the temporary irritation 
of the nerve, the real phenomena of section make their appearance, i.e., 
acceleration and increased regularity of the cardiac pulsation& The 
acceleration had been noted by Meyer in 1825. The increased regularity 
was not observed until later, and then in the dog, who habitually has an 
irregular pulse. The explanation of this fact has been given by von Bez- 
old ; it is the suppression of the inhibitory influence produced by the 
pneumogastric& In fact, if the inhibitory action of this nerve has been 
destroyed by large doses of atropine or curare, section of the nerve does 
not give rise to acceleration. 

Dastre and Morat have shown, in addition, that in asphyxia, the syn- 
cope is not a phenomenon of cardiac atony, but the result of the exag- 
gerated activity of the pneumogastrics.* 

The secondary action of this acceleration of the movements of the hearty 
without inhibition soon leads to the death of the animals from inanition, 
the food accumulating in the oesophagus without the power of being pro- 
pelled farther. Y. Aurey attributes the fatty degeneration of the heart 
found upon autopsy to the inanition rather than to the overwork of the 
heart 

The effect of irritation of the central end of the cut vagia, when the 
other nerve is intact^ varies according to the intensity of the irritatioiL In 

^ We have still another proof of this interpretation in the fact that in emphysema 
with dilatation of the heart and a tendency to asphyxia, systole is prolonged and the 
two periods of silence heing equalized, the rhythm in anscoltation approaches that of a 
pendnlnm. Pidonz first observed this pecoliarity and gave it the name pendulum 
bruit 
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1866, Budge, who had produced vigoroiis stimulation, stated that stimula- 
tion of the central end allows the cardiac pulsations to continue, but arrests 
the respiratory movements; then the arterial pressure is raised and a 
sadden and violent systole is produced followed by retardation. In this 
case the pneumogastrio acts like an ordinary sensory nerve ; its iiritation 
produces anzieiy and suffering. 

But if the irritation is moderate and the sensibility of the animal de- 
stroyed by a narcotic or anaesthetic, we observe an arrest, or at least retar- 
dation with lowered pressure. There is, then, an inhibitory reflex action, 
which pursues the following course : it ascends the central portion to the 
bulbar nucleus of origin, then passes to the opposite nucleus and descends 
in the opposite vagus, which has been left intact The action is the same 
as if the opposite nerve were stimulated directly. This inhibitoiy action, 
produced by stimulation of the central end, is not produced if the other 
pneumogastric nerve has been cut 

StimukUian of the peripheral end of the cut pneumogastric by electrical 
currents produces retardation of the pulse, and this effect is more marked 
upon a cut nerve than upon an intact one ; it also increases for some time 
after the section has been made. But it must be observed that this re- 
tardation is not produced immediately ; one or two seconds elapse in warm- 
blooded anJTnalfl and tweniy-five or thirty seconds in cold-blooded animals 
(Liegros and Onimus). Tarchanoff ascribes this variation in the retarda- 
tion to the period of the cardiac revolution in which the operation is per- 
formed. The effect is more rapid if the stimulation is produced at the 
end of diastole or the beginning of systole ; it is delayed if the irritation is 
e&oted during another period. The minimum retardation is one cardiac 
revolution, the maximum two revolutions. The inhibitory action is thus 
delayed, but, on the other hand, it is prolonged beyond the irritation ; 
then the contractions make their reappearance, slowly at first, then more 
rapidly. 

It is a peculiar phenomenon that if the stimulation which produces the 
arrest is prolonged, the arrest does not persist and the heart again begins 
to beat The arrest is therefore a transitory phenomenon ; it does not last 
iaore.than.fifteen to twenty seconds in a warm-blooded animal After the 
arrest of the heart, the pulsations have an extraordinary amplitude, al- 
though the energy of the ventricular contraction has not increased ( Arloing 
and Tripier) ; this is due to the fact that the resistance has diminished 
because the arterial system is relatively dilated during the arrest of the 
heart 

A last word with regard to the pneumogastric. • This nerve contains 
various kinds of fibres, and those which bear the name of inhibitory fibres 
are derived from the spinal accessory through the internal anastomotic 
branch. This is proven by the fact that, when the spinal accessoiy is 
pulled out by the roots, the inhibitory action of the vagus is abolished. 
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Thb Part plated bt the Extbaoabdiao Nebvous Stbtem ; the Gbeat Stx- 
PATHETiG ; THE AooELERATOR Neeyes. — ^Prochaaka was the first who attrib- 
uted the cause of the heart's action to the sympathetic system. In fact, 
stimulation of the sympathetic renders the pulsations of the heart more 
frequent, at the same time that the systoles are shorter (Donders, Baxt), 
so that, despite the much greater number of cardiac contractions, the ar- 
terial tension is increased very little or not at alL In this case the diastole 
is shorter than in the normal condition, and the heart is not filled com- 
pletely. The quantity of blood received by the ventricles being thus di- 
minished, the amount discharged by them is also lessened (Marey). 

Stimulation of the sympathetic may accelerate the pulse considerably 
(500 per minute in the rabbit, Wendt), but it does not produce tetanus, as 
it would if the motor nerve of another striated muscle were irritated. 

It follows from these experiments that it is probable that the sympa- 
thetic does not act directly upon the cardiac muscle, but rather upon the 
intracardiac ganglia. 

This hypothesis is found to be verified more and more as experiments 
are multiplied. 

F. Franck has shown, in addition, certain characteristics of the accele- 
rator nerves. If an irritation is applied, separately, to one of the aocelert^ 
tor nerves — for example, the cardiac nerve which is derived from the infe- 
rior cervical ganglion (superior cardiac nerve of Schmiedberg) — it will be 
found that the stimulation imdergoes a delay which is disproportionate to 
the short course of the nerve ; the retardation is more than a second. 
Then, after the irritation has ceased, the acceleration of the heart is pro- 
longed. In order to produce an effect a stronger stimulus must be ap- 
plied to the accelerator nerves than to the inhibitory nerves. Moreover, the 
action of the accelerators, like that of the inhibitory fibres, may be inter- 
fered with by a reflex produced by the suffering experienced by the animal. 

While the right pneumogastric often appears to have a greater inhib- 
itory action than the left pneumogastric, the sympathetic of one side does 
not appear to have any greater accelerating action than that of the other. 

The effedt% of section of the sympathetic are by no means so distinct as 
those of section of the pneumogastric, and this is readily understood. The 
sympathetic, by its numerous anastomoses, forms a sort of network, so 
that when the principal strand is divided, the anastomoses above and below 
re-establish the connectioiL 

The Centre or Obioin op the Centbifugal Nebves. 

As the nuclei of origin of the pneumogastric and spinal accessory 
nerves are situated in the medulla oblongata, the centre of inhibitory action 
has been sought in that region ; while, as the sympathetic receives spinal 
nerves along its entire course, the centre of accelerating action has been 
sought in the cord. 



Digitized by VjOOQIC 



THE HUS0LS8 AND KSBVES OF THE HEART. 39 

In 1841, Budge noticed that upon irritating the lower surface of the 
medulla, or on passing an interrupted current through it, arrest of the 
heart was produced. In the same manner as in irritation of the pneumo- 
gastrics, the arrest occurs during diastole, and does not persist, even 
though the irritation continues. U the pneumogastrics are cut during the 
experiment, the arrest of the heart's action cease& The same effects are 
produced by a blow upon the medulla, as by electrical stimulation (Yul- 
pian). On the other hand, destruction of the medulla suppresses the 
inhibitory action, and, the accelerators having lost their antagonists, the 
pulsations become more frequent. The inhibitory centre is not very well 
defined ; it appears to be lees circumscribed than the respiratory centre, 
and corresponds to Budge's cilio-spinal region. 

Cabdiao Beflexes — Sen80E7 Nebves. 

NERVE OF LUDWIO Ain> CYON. 

Upon dividing the pneumogastric and stimulating the central end, the 
arterial ten»on is lowered. Ludwig and Thiry showed that this is not due 
to an action upon the heart, but upon all the vessels of the body, more es- 
pecially those of the abdomen. They found that in cases of irritation of 
the cord, diminution of the vascular field was produced by the contraction 
of the small vessels. Ludwig and Cyon showed that this action is due to 
a nerve which starts from tiie heart, ascends in the pneumogastric, and 
passes to the medulla oblongata. 

This nerve is very sensitive ; if it is titillated or pricked in the rabbit 
it gives rise to pain or cries. If it is cut, and the peripheral end irritated, 
no efiect is produced, but if the central end is stimulated, a diminution of 
pressure results. This depression is due to a dilatation of all the small 
vessels (Ludwig and Cyon) and to an increase of the respiratory move- 
ments (F. Franck). 

Yulpian explains the action of the nerve in the following manner : 
''When the heart, under the infiuence of an obstruction to the pulmonary 
circulation, or some other cause, becomes distended vrith blood, and ex- 
periences difficulty in emptying itself at each ventricular systole a specific 
impression will be produced upon the peripheral ends of the cardiac nerves, 
either in the endocardium or the myocardium itself. The inhibitory 
nerves are thus brought specially into play. They conduct to the medulla 
the impression which they have received, and, through the medium of the 
bulbo-epinal centre and the vaso-dilator nerves, a general vaso-dilating 
action is produced, particularly in the mesenteric vessels through the 
action of ^e splanchnic nerves. If the heart, on the contrary, receives 
less blood than in the normal condition, the opposite effect will take place 
tiiroughout the vaso-motor apparatus. The vaso-constrictor nerves will be 
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stimulated, the majority of the small vessels wiU be more or less constricted, 
and the blood, being subjected to a greater vis d tergo in the veins, will 
flow more abundantly into the heart" 

The sensibilil^ of the inner surface of the heart was proven by an ex- 
periment made by Claude Bernard (1868). Upon touching the endocar- 
dium with a thermometer, the movements of the heart were accelerated. 

From a recent thesis of Lafifont, it appears that each depressor nerve 
has a nucleus of origin in the floor of the fourth ventricle near the origin 
of the pneumogastria The nerves then descend through the first two 
pairs of dorsal nerves and pass to the dilating fibres of the abdominal vis- 
cera. 

In 1880, F. Franck discovered other centripetal fibres. These fibres, 
starting from the endocardium, have no reflex action on the vessels, but 
rather upon the respiratory organ& An irritating injection when thrown 
into the right heart not alone gives rise to arrest or retardation of the 
heart, but also to respiratory disturbances, characterized most frequently 
by arrest of respiration. 
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CHAPTER Vn. 

VARIATIONS m THE PULSB-PALPITATION--LIPOTHYMU— SYNCX)PB. 

We have seen in the last chapter that the heart possesses two sets of 
nerves, viz., inhibitors and accelerators. 

We copy from F. Franck the following table, which sums them up : 

CENTBIFUaAL NeBVES. 



Inhibitory C Bulbar centre or rather { ^^'F^ j' .^^ ^T^^^^ 
Nerres. 1 bulbospinal j nished m part by the sp: 

^ *^ ' cessoiy). 






Accelerator 
Nerves. 



Bulbo-spinal 
centre (Schiflf). 



A. Fibres contained in 
the pneumogastric 
and coming from the ' 
spinal accessory. 



CServico-dorsal 
centre. 



1. Following the 
course of the 
nerve (SchifT). 

2. Following the 
superior laryn- 
geal and Gkt- 
len's anasto- 
mosis (Schiff). 

B. Fibres contained in the sympathetic de- 
rived from its superior anastomosia 
'A. Filaments of the cervical sympathetic 

B. Fibres derived from the last four or five 
cervical nerves, and which form the ver- 
tebral nerve of v. Bezold (Bever, Cyon). 

C. Fibres derived from the first two dorsal 
nerves (Cyon, CL Bernard, Strieker^. 

D. Fibres derived from the third, fourth, and 
fifth dorsal nerves (Albertoni, Bufoldini). 



Centbifetal Nerves. 

The nerve of Ludwig and Cyon, visible in the rabbit ; starting from the 
heart, passing toward the pneumogastric, with which it unites to reach the 
medulla oblongata^ then descending in the first two dorsal nerves to join 
the sympathetic and terminating in the abdominal viscera. 

Gentiipetal fibres of F. Franck, starting from the endocardium, passing 
to the medulla oblongata^ and reflected upon the motor apparatus of res- 
piration. 

Fibres of Faglioni, starting from the pericardium and passing to the in- 
tracardiac gangUa (?). 
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The inhibitoiy and accelerator apparatus are not developed at the eame 
time. Dastre and Morat describe their development as follows : 

1. During foetal life and immediately after birth, the extracardiac inhibi- 
tory apparatus does not act At the same time the accelerator apparatus per- 
forms its function, in a word, the former has the better of the antagonisoL 

2. Some time after birth, from the second to seventh day in the cat (Au- 
rep), the pneumogastric begins to acquire the power of inhibiting the heart 

3. A little later (during the third week in the cat, Aurep) the pneu- 
mogastric inhibitor exercises its function. Artificial irritation arrests the 
heart ; section of the vagi accelerates it But at this early age the advan- 
tage is still on the side of the accelerator system, hence the pulsations are 
much more frequent than in adult life. 

4. In the adult, the inhibitory system finally assumes the predominance. 
These data are in accordance with the results of clinical experience 

concerning the frequency of the pulse. 

At the end of foetal life the heart beats 135 to 140 times per minute ; at 
the period of birth, 120 to 130 times a minute ; from ten to fifteen years, 
76 to 91 times ; from twenty to tweniy-five years, 69 to 73 times ; from 
twenty-five to sixty years, 69 to 73 time& Afker the age of sixty the pulse 
diminishes in frequency ; Bicheraud has seen it fall to 29 in a man, aged 
eighty-eight years. 

Apart from these averages there are individual variations. Sex pos- 
sesses a certain influence. According to Quetelet, the pulse is more ire- 
quent in females than in males by 1 to 4 pulsations ; according to Guy this 
increment is 7 to 8 per minute. It is said that the pulse is more frequent 
in large persons than in small ones. 

Position often influences the frequency of the pulse. Guy gives the 
following averages : 

When the individual is lying down 66 pulsations. 

seated 71 

" " standing 81 " 

Exercise changes the rapidiiy of the. pulse. If the exercise is not pro- 
longed, the pulse is accelerated ; if continued imtil fatigue ensuesi, the 
pulse becomes slower (Bichtenfels, Froehlich). 

The pulse also varies according to the meals, and becomes more rapid 
after each repast A nitrogenous diet accelerates the pulse more than 
starchy food. 

The pulse may be full or small, strong or weak, rapid or slow, hard or 
soft 

FALPrrATlON. 

The term palpitation refers to frequent, rapid, sudden impulses of the 
heart, of which the patient has more or less knowledge, and which are ac- 
companied by anxiety, sometimes even by dyspnoea. 
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0. S^ * mentions the following characteristics of palpitation : 

1. The pulsations are more frequent 

2. The cardiac pulsations often are more rapid, i.e., the duration of 
each impulse is less than normaL 

3. The cardiac contractions appear to be more forcible and usually are 
perceiTed much more readily ; but it has not been proven that they are 
really more vigoroua 

4. The pulsations are accompanied ordinarily by a modification of the 
timbre of the heart-sound. 

5. In the majority of cases peculiar sensations are noticed by the patients. 

6. Finally, the palpitations may coincide with disturbances of the 
rhythm or even with intermittency in the heart's action. 

Palpitation may be continuous or intermittent, but it varies constantly 
in intensity. 

Let us return to some of these characteristica Palpitation may be 
temporary and only appear for a few seconds, minutes, or hours ; it may 
continue during sleep. At other times it is continuous. 






Fio. 9.— Tnot of tti* Apex of the Heart in a Young Kmotknial CHri. 

It may give rise merely to trifling sensations ; at other times, it is felt 
like the blows of a hammer, either in the cardiac region or the neck, and 
is often accompanied by anxiety or even by dyspnoea. The patients often 
are unable to lie upon the left side without experiencing dyspnoea. 

Percussion afifords negative results, auscultation merely shows that the 
sounds are produced more brusquely ; this suddenness often is more 
marked for the second sound, particularly the closure of the pulmonary 
valves. The force of the pulse may be retained, but it is often weak, 
sometimes even insensible. 

Palpitation may be idiopathic, i.e., the heart may be peculiarly emotional, 
apart from any morbid condition either of the circulatory or other organs. 
Thus we may mention the excitement produced by examination of a patient 
This acceleration of the pulse is known generally under the term '' medical 
pulse." It stops ordinarily at the end of five or ten seconds, but in some 
emotional patients it may last during the entire visit of the physician. 

* 0. S^ : Da diagnostio et da traitement des maladies da ccear et en particalier de 
lenn formes anomales, p. 128. 1879. 
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As a rule palpitation indicates a nervous or circulatory disorder. The 
nervous disorders are usually of a functional character, such as the con- 
genital disposition known as nervosisme and which responds by palpitation 
to the slightest emotion (Fig. 9). Then follow hysteria^ hypochondriasiB) 




Fxo. 10.— TrMe of the Pulmonary Artery in an AnsBmic Girt. 

and the other psychical affections ; then diseases of the brain and spinal 
cord or their membrane& It may be produced also by some local nervous 
affections, such as tumors along the course of the nerves of the neck or 
chest, neuritis or other nervous lesions. 




Fio. U.— Tnoe of the Pnlmnnary Aztecy in a Yoong Glzl niEecing from Inolirfant Tabenmloda. 

Palpitation may also be produced by changes in the blood, and at the 
head of these must be placed ansemia. In Fig. 10 I give the trace taken 
at the level of the pulmonary artery with the cardiograph in a chloro-an- 
semic girL Palpitation may be produced also by intoxication from alcohol, 
coffee, tea» and tobacco. 




Fto. IS.— TiMe of the Apez of the HMrtiftom the nme Patient. 

At the beginning of pulmonary phthisis, although the lesions may be 
scarcely indicated, reflex irritation of the accelerator nerves occurs and con- 
sequently palpitation. These patients, consulting us with regard to the cai'- 
diac disturbance, are confronted often by the diagnosis of beginning phthi- 
si& An illustration of this form of palpitation is shown in Figs. 11 and 12, 
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taken from a girl with beginning tuberculosis at the apex of the left 
lung. 

Finally, palpitation may be symptomatic of dyspepsia, usually of the 
flatulent Tariety. In this form of the affection the patients complain of an 
intercostal pain at the level of the apex of the heart They also complain 
of contractions in this region, of a sort of painful spasm. Examination of 
the heart rereals nothing but palpitation, but clinical examination enables 
us to recognize dyspepsia, usually of the flatulent variety, with dilatation 
of the greater cul-de-sac of the stomach. It is then found that the pal- 
pitation is produced particularly by the stomach, which is presented to the 
heart like a drum, upon which the apex beata Careful examination shows 
that the pain is produced by stretching of the diaphragm at the point of 
its insertion into the rib& When the primary disease recovers the palpita- 
tion disappears. 

LiFOTHTMIA AND SyNCOPE. 

As the accelerator system of the heart may be brought into play by 
various causes, so also may the inhibitory system. I have already men- 
tioned the depressing emotions, such as fear, fright, physical pain, in this 
connection. The effects of heat and of pregnancy also belong to this cate- 
gory. There is another disease of this kind which I have described in the 
" Traits de Therapeutique," under the name " theatre sickness," and which 
should find a place here. 

It occurs almost always in strangers in the city, who dine rapidly and 
reach the theatre in a heated condition. The patients^ usually females, 
begin by suffering from dyspnoea and oppression ; then, as the audience 
fills the room, the effects of the heat are felt more and more. Syncope oc- 
curs usually toward the beginning of the second act This fact is so 
constant that at the Com^die Fran9aise, of which I am one of the phy- 
sicians, I have, for a long time, not seen the second act 

Yoimg women, at the beginning of pregnancy, are more exposed than 
others ; thus, when young married couples come to Paris to spend the 
honeymoon, the " theatre sickness " may be the first indication of preg- 
nancy. Attacks of hysteria with relaxation of the limbs may be distin- 
guished from " theatre sickness " by the fact that the ptdse remains un- 
affected in the former. 

I have already quoted the experiments of Dastre and Morat upon the 
action of the blood in asphyxia. If asphyxia is prolonged in an animal, the 
pulsations become more infrequent and weaker, and syncope supervenes. 
In these cases this results from a reflex action upon the pneumogastrics ; 
since, if these nerves are cut, the heart resumes its pulsations. 

Among the causes of arrest of the heart's action must be mentioned the 
use of anaesthetics, particularly chloroform, which, apart from the pain 
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produced by the operation, and even before the latter has been begun, 
may suddenly give rise to syncope. This syncope is produced, according 
to Franck, by stimulation of the inhibitory apparatus of the heart 

In addition, similar effects are produced by a large number of other 
drugs, the action of which will be considered at a later period. 

But apart from these causes, which usually act accidentally, as it were, 
the most common cause of syncope is lesion of the pericardium or heart, 
iLSually of an organic character ; and, above all others, fatiy degeneration 
of the fibres of the myocardium. 
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ANiViMTA. 

It often happens in boys and girls that ansemia produces palpitation of 
such violence that the physician may dread the development of hyper- 
trophy. In addition, the murmurs produced by ancemia may possess the 
roughness of organic murmurs and, if they are not localized with great 
precision, the patients may be supposed to have cardiac disease. 

I will here give the chief characteristics of ansemic murmurs, referring 
for further details to the paper which I have published on this subject' 

Qbsebyation IV. — ^Blanche H , sixteen and a half years of age, a 

flower girl, entered the hospital April 15, 1877. She began to menstniate 
at fourteen years, the courses then appeared very irregularly for six 
months, after which they were suppressed and replaced by leucorrhoea. 
She also complains of gastralgia. 

Upon auscultation an extremely loud blowing murmur is heard in both 
jugulars. A loud, hard, rasping systolic murmur is heard at the level of the 
second left intercostal space. This murmur extends over a space as large 
as a two-franc piece ; it is followed by a clear, valvxdar dick. In addition, 
the intercostal space is elevated at each systole and the finger distinctly 
perceives a thrill The blowing murmur diminishes considerably when 
the patient is seated and remains in a sitting position. 

She improves rapidly under the administration of arsenite of iron, and 
leaves the hospital at the end of a month, very much improved ; the mur- 
murs have diminished but are still present. 

Every pathological murmur is recognized by three characteristics, its 
time, situation, and timbre. 

The anaemic blowing murmur is situated in the second left intercostal 
space near the sternum, at the point which corresponds to the trunk of 
the pulmonary artery. It extends over a distance of 5 ctm. When the 
murmur is reduced to its smallest dimensions^ it is always found in the 
second intercostal space. 

But it often happens that the murmur is not confined to this space. It 

' ' 0. Paul : Sar le bruit de souffle an^mo-Bpasmodique de Partdre pulmonaire d^gn^ 
g^ndralement sous le nom de bruit an^mique de la base da coeor. Sooi^ M^dicale des 
HApiUox, January 11, 1878, and in Union M6dioale. 
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may extend to the third or first space or to both, but the maximnin of its 
intensity is found always in the second* space (Fig. 15). 

In these cases the blowing murmurs are always intense, and in one or 



AJb^ 





Fzo. 18. 



Fio. 14. 



two cases I have found the murmur extending even into the second right 
intercostal space. 

In a third type of localization of the anaemic blowing murmur, the 
maximum of intensity is found in the third left intercostal space ; this oc- 
curs when the sternum is very short and the heart apparently situated 





Fxo. 15. 



Fxo. !«. 



lower. From the third space the murmur may be continued into the 
second, and if the sternum is very shorty it sometimes descends even into 
the fourth space (Fig. 16). 

In a fourth class of cases the murmur is propagated to the apex or 
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may there form a new locality. These cases are rare, but I have observed 
them twice (Fig. 17). 

The anaemic blowing miirmiir, then, is situated always to the left of 
the sternum and, unless the latter is abnormally constructed, in the second 




Fio. 17. 



intercostal space at a point corresponding to the pulmonary artery. It is 
often propagated upward and downward, sometimes even forms a new 
localization at the apex. 

The murmur in the pulmonary artery always coincides with a bilateral 




Fio. 18.~Beprint«d from Potein.~I.« Pnlntiona of the jngolar vein ; II.. pnlMtlons of the radial ; IIL^ 
pauaoona of the carotid ; IV.. pnlmtions of the apex of the heart. A, profcressive repletion of the vein r 
D, depression prodnoed hy the diastole of the auricle ; B, depresdnn produced by diaatoie of the Tentriole ;. 
H, heginning of Tentricnlar syetole ; K, end of the ventrionlar systole. 

cervical murmur, or at least with a right cervical murmur. This murmur 
is situated very probably in the cervical veins, as is shown by the traces 
obtained by Potain* (Figs. 18 and 19). 

^ Potain : Da mouvement et des bruits qui sse passent dans les veinea jugolaires, 
Hdmoires de la Soci4t4 Mddicale des Hopitauz, p. 3. 1867. 



Digitized by VjOOQIC 



50 DISEASES OF THE HEABT. 

We may say, therefore, that ansemio blowing murmurs have three 
principal sites : 

1. A cervical site, particularly upon the right side. 

2. In the pulmonary artery. 

3. At the mitral valve. 

The second site is never foimd without the first, nor the third -without 
the other two. 

The second characteristic of a cardiac murmur is the period of its oc- 
currence. It is readily seen that the aneemic murmur begins at the 
beginning of systole and continues during a portion of this period ; as a 
rule it persists during ahnost the entire systole and includes the lesser 
period of silence, so that the murmur terminates generally in a sudden 




^ Via. 19.— Baprintod from Potoin.— I., PnlntionR of the jugular vein ; IL, radial pulae ; III., apex of the 
heart A, progressiTe repletion of the Tein ; B, aaricolar contraction ; C, ventricolar contraction ; D, an* 
ricular dilatation ; E, Tentrionlar dilatation. 

manner, i.e., by the clicking of the semilunar valves. This <dick is 
usually superficial and distinct, and indicates the suddenness of the return 
flow and consequently the spasm of the vessek. 

In some cases, however, the murmur is a little delayed and the normal 
first sound is heard before it The rhythm then consists of three sounds, 
a click, a blowing murmur, and a click, the latter being particularly sharp. 

Observation V. Ancemia with Delayed Murmur. — ^The patient, suffering 
from very marked chloro-ansemia, presents pallor of the integument and 
mucous membranes. Auscultation shows a bruit de diable in the. vessels 
of the neck, on the right side, slightly on the left. At the level of the 
pulmonary artery is heard a blowing murmur, occupying the second, first, 
and a part of the third left intercostal spaces. The murmur is Efystolic, lasts 
throughout the entire systole, and is followed from time to time by a 
sharp valvular click. The rhythm of the pulmonary artery is that of a 
bruit de galop composed as follows : A dick, followed without an interval 
by a prolonged murmur ending with the semilunar dick. 

The blowing murmur diminishes in the sitting position, and is in- 
creased in the horizontal position ; it is also modified by the cessation of 
respiration. 
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The contractions of the heart become less frequent, they fall from 92 
to 72. The blowing murmur is prolonged and becomes more distinct. 

When respiration is arrested with effort, the murmur diminishes with- 
out disappearing completely ; then, when tiie effort ceases and the patient 
makes full inspirations, the murmur resumes its intensity and duration in 
proportion to the amplitude of the waves of blood. 

During normal respiration the pulse beats 84 ; during the effort, 80 ; 
after the effort, 84. 

The third characteristic of the ansemo-spasmodic murmur is its timbre. 
This is usually soft, like a puff of steam, but in some cases it assumed a 




Fxo. SO.— Trace of the Palmonary Artery in a Tounfir, Nrn-chloroUc Oir!, Kuffering from slight Bronchitia 

without Fever. 

roughness which approaches that of organic murmurs, and it is not rare 
to find it altogether rough and accompanied by a thrilL 

We will not be astonished, therefore, to find that as the finger perceives 
the impulse of the artery, the cardiograph furnishes the corresponding 
trace {mde Fig. 22, compared with Figa 20 and 21). 




Fio. 31.— Trace of the Apex of the Heart in the Same Individual. 

If we compare the trace taken upon the pulmonary artery in aneemic 
individuals, the spasmodic character of the systole will be found indicated 
by the much greater elevation of the needle (Fig. 23). 




Fio, SSl— Trace of the Apex of the Heart in an Anaemic Individual. 

The ansemio murmur presents two other important characteristics : it 
is modified by position and by the character of the respiration. The 
modification by position consists in this, that the murmur is less intense 
in the vertical than in the horizontal position. The explanation of this 
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phenomenon appears to me to reside in the fact that the arterial pres- 
sure in the pulmonary artery is feeble. According to Marey it is only 
one-third of that in the aorta. Experiments made upon the horse have 
shown that the pressure in the right ventricle is 24 to 30 mm. of mercury, 
and in the left ventricle 95 to 140 mm. We can understand how gravity 
will possess a notable influence upon circulation of such feeble pressure, 
while it acts but little upon the left ventricle, the energy of which is three 
times as great 

Furthermore, if the patient ceases to breathe without making any 
effort, the first cardiac revolutions will give more distinctness to the blow- 
ing murmur ; then it remains stationary. If respiration is stopped while 
the patient makes an effort of expulsion, the murmur gradually diminishes, 
and often ceases altogether ; then, if the patient again begins to breathe, 
it gradually becomes more intense than it was at the beginning of the 
experiment 




Fza. 88.— Tnoe of the Pnlmonary Artery In an Axuemic IndlTidiiaL 

All these conditions, viz., its situation at the level of the pulmonary 
artery, its occurrence during systole, and the superficial character of the 
murmur, lead me to believe that the murmur is venous in its origin and 
situated in the pulmonary artery. The results of the change of position, 
and the modification of respiration have convinced me that the murmur is 
situated in the pulmonary artery. I know that this opinion has not been 
accepted by all, but I feel convinced that, when carefully examined, it will 
be adopted generally. 

Differential Diagnosis between AnamKhspasmodic Murmurs and Extra- 
cardiac Murmurs. — During the past ten years Potain has directed our at- 
tention to the interesting murmurs associated with the movements of the 
heart, but entirely independent of diseases of the organ, and due to certain 
accidental relations of the heart with adjacent organ& 

These extracardiac murmurs present the following characteristics in 
conmion with anaemic murmurs : 

1. They are heard at a point where the limg is situated in front of the 
heart and aorta and, in consequence, of the pulmonary artery. 

2. They have a soft quality and sometimes are distinctly superficial 

3. The suspension of the respiratory movements modifies their intensity. 

4. The intensity diminishes considerably when the patient passes from 
the horizontal to the sitting or standing position. 
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On account of these common characteristics it becomes necessary to . 
make a differential diagnosis. I feel convinced, for my part, that some of 
the mnrmors which Potain has regarded as extracardiac were merely 
anaomic murmurs in the pulmonaiy artery. This is proven by the follow- 
ing quotations copied from the works of Potain's pupils : 

Choyan, in his thesis,' says : "Thus, in ausculting patients whose heart 
beat vntii extreme energy in consequence of excitement and exercise, I 
have oftien heard a blowing murmur which was no longer present after a 
quarter or half an hour of repose. Chlorotic females have often presented 
this peculiarity, and I am tempted to believe that certain blowing murmurs 
called ansemic are due to the same causes as those which are the subject of 
this thesis." 

In an article by Cufer' is found the following passage : '* According 
to Potain it is very probable that many of the murmurs which are regarded 
as anaemic and as occurring in the pulmonary artery, are merely extra- 
cardiac murmurs." 

We will now see in what respects these murmurs differ from one 
another : 

1. The anaemic murmur in the pulmonary artery is always accompanied 
by a jugular murmur. 

2. It is sometimes propagated to the apex or it may possess a third 
site. 

3. It is always systolic, while the extracardiac murmurs are sometimes 
systolic, sometimes diastolic. 

4 The anaemic murmur is never converted into an interrupted mur- 
mur, as sometimes happens with the extracardiac variety. 

5. The former is present at each cardiac cycle ; the latter may be absent 
in certain cardiac cycles and only appear in those which coincide vrith the 
end of inspiration and the beginning of expiration. 

6. The anaemic murmur is much less transitory than the extracardiac 
murmur ; it is much less apt to disappear under the influence of slight 
cardiac modifications. 

7. The former is never accompanied by moist or sibilant r^es present- 
ing the same rhythm. 

In considering these characteristics, it is evident that the anaemo- 
spasmodic murmur is much more fixed than the extracardiac murmurs, 
which are essentially variable and modified continually by the respiratory 
rhythm. In order to modify to any considerable extent an anaemic mur- 
mur, vigorous efforts must be made. 

The anaemic murmur is the resultant of two factors, the anaemia, and 
the spasm or sudden and violent cardiac contraction. Hence the name 

' Progrds M^d. , July 7, 1877. Des modifications des aouffles eztracardiaqnes, p. 522. 
* Des bmits pleurauz et pulmonaires des aux monvements du ooour. Th^, 1877. 
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ansBmo-spasmodio munxmr which I haye appUed to it. These two factors 
are present in all heart murmnni. Thus, when pathological murmurs are 
not well marked, the patients are made to walk in order to produce more 
marked contractions and to develop the abnormal sound& 

An£mia in AsncuLAB Bheuhatism. 

It has appeared to me so much the more necessary to discuss the ques- 
tion of aniemia in detail because it is mistaken very frequently for heart 
disease. I refer now to acute articular rheumatism, in which I have often 
seen anaemic murmurs mistaken for temporary endocarditis or even for 
organic affections of the heart 

In the first category I place those cases in which the rheumatunn is 
not associated with any cardiac murmur, but merely with jugular mur- 
murs. In such cases there can be no doubt. 

EheumaMsm wUh Jugxdar Anosmic Bruits. 

Observation YL Ancemia in Acute Articular Bheumatism ; CeruicxU Bruii, 
— ^A woman, twenty-four years of age, entered the hospital January 25, 
1876 ; she is nursing her child i^ed four month& January 22d she felt 
pain in the left knee, unaccompanied by swelling or redness. On the fol- 
lowing day this had disappeared but was replaced by a pain in the left 
thigh. Pressure over Scarpa's triangle causes pain ; moderate fever. 

Auscultation of the neck shows a musical bruit of very great intensity 
in both jugulars ; nothing abnormal in the heart 

Artictdar Rheumatism wUh Anoemic Jugular and Pulmonary Murmurs. 

In a second series of cases the rheumatism is accompanied by ansemic 
murmurs in the jugulars and the pulmonary artery. 

Observation Vn. Acute Articular Bheumatism ; Cervical and Putmanary 
Bruit. — A servant, nineteen years of age, entered the hoqpital on April 13, 
1876. About two weeks ago she began to suffer from pain in urination 
and a discharge. Twelve c^ys later — i.e., three days ago — she was seized 
on waking with a pain in the calf of the left leg, then in the left ankle and 



Upon auscultation, a blowing murmur was heard in both jugular veins^ 
and in the second left intercostal space near the sternum^ a blowing systolic 
murmur identical with those found in anaemia. 

As the affection advanced it became localized in the left wrist The pa- 
tient left the hospital on Mav 16th, her general health being very much 
improved, but the wrist is still a little painful and swollen. 

The jugular murmurs and the blowing murmur in the pulmonary ar- 
tery were still audible. 

Observation Vin. Slight Articular Bkeumatism vnth Anosmia ; Cervical 
and Pulmonary Bruits. — ^T , twenty-seven years of age, a carpenter, en- 
tered the hospital on June 28, 1879. 
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ThiB patient is suffering from a general articular rheumatism. It is the 
first attack ; the pains are moderate. A faint cervical murmur is heard, 
and another very distinct one in the pulmonary artery. The fever is mod- 
erate and oscillates around 38°. He left cured on Jidy 29th. 

Acute Abticulab Bheumatish wrrn Juoulab, Pulmonabt, Ain> Mitral 
Am£mic Mubhubs. 

In a third series I will class those cases in which the ansemia has three 
sites, cervical, pulmonary, and mitnd, and in which the ansemic character 
of the mitral murmur is indicated by the fact that it disappears as soon as 
the anieTnia improves, and that the pulmonary murmur diminishes. 

Qbsbevation IX. Acute Artumlar Bheumatism ; Cervical and Pidmondry 

BruU and Temporary Mitral Bruit. — ^M. A , eighteen years of age, entered 

the hospital July 23, 1880. Five days ago tiie patient was taken with 
the pains of acute articular rheimiatism ; the affected jointe were reddened 
and swollen ; profuse sweata July 24th, a slight systelic murmur wbb 
heard at the apex upon auscultation. In the second left intercostal space 
near the sternum was heard a systeUc blowing iQurmur, prolonged to the 
closure of the pulmonary valves ; this murmur was propagated about 3 ctm. 
from this point The " bruit de diable " was heard in the vessels of the neck. 
Four grammes of salicylate of soda were administered. 

July 25th. — Diarrhoea ; pains imchanged ; temperature lowered ; sali- 
cylate of soda, 6 grms. 

July 26th. — ^Pains in the neck and upper limbs have disappeared ; they 
persist in the knees and ankles. The murmur at the apex has disappeared; 
that in the pulmonary artery unchanged. 

July 27th. — ^No pain ; temperature normal Pulmonary murmur slightly 
diminished. 

August 2d: — ^Murmur weaker and extends over a smaller surface. 

August 8th. — Patient leaves the hospital 

Obskbvation X. Acute Bheumatism ; Ancemic Blowing Murmur in the 
Jugulars and Pulmonary Artery ; Ancemic Mitral Blowing Murmur. — Au- 
gusta B , fifteen and a half years of age, entered the hospital September 

9, 1877. The patient had fever, and complained of pains in the legs and 
arms. Salicnrlate of soda relieved the pains, but on the following days 
other jointe became swollen and painful October 1st the patient began 
to walk about 

During the attack auscultation showed an anaemic murmur in the ves- 
sels of the neck. Slight blowing, vibrating murmur in the pulmonary 
artery. At the apex of the heart was heard a systelic murmur, which, 
although very distinct at the beginning of the attack, rapidly diminished, 
and hi^ disappeared by October 1st ; the murmur in the pulmonary artery 
was still vibratile, and there was a slight blowing murmur in the jugulars. 

Observation XL Acute Articidar Rheumatism, accompanied by Ancemia ; 

Cervical, Pulmonary, and Mitral Murmurs, — Caroline I , eighteen years 

of age, domestic, entered the hospital January 18, 1879« Was attacked with 
articular rheumatism January 15 ; the knees, feet, elbows, and hands were 
involved. The jointe are painful, hot, slightiy reddened, and swollen. The 
anaemia accompanying the fever is shown by the following signs : 

The patient is pale, and a very rough blowing murmur is heard in the 

Digitized by VjOOQ IC 



56 DISEASES OF THE HEART. 

vessels of the neck on both sidea A very rough systolic blowing murmur, 
followed by a sharp valvular click, is heard in the left second intercostal 
space. A circumscribed, very sofit systolic murmur is also heard at the 
apex. The heart is small, the apex-beat being felt in the fifth intercostal 
space, 7 otm. from the median Ime. 

There is no doubt that the murmurs in the neck and pulmonary artery 
are anaemic in character. With regard to the murmur at the apex, the 
course of the disease shows that it is not due to endocarditis, but to anse- 
mia. In fact, it disappeared on January 27th, and nothing was left but a 
slight murmur in the neck. 

Acute Artioulab Bheumatism wtih Anjooa and probable Endocabditib. 

In a fourth series I place those cases in which the persistence of the 
mitral murmur renders endocarditis probable but not absolutely certain. 

Obsebvation XTT. Acute Articular Bheumatism, Ancemia, and slight En- 
docarditis. — J. D , twenty-eight years of age, entered the hospital March 

21, 1878. The patient suffered from acute articular rheumatism for the first 
time at the age of seventeen years, and since that time has been subject 
to palpitation of the heart Four days ago she was seized with severe 

Cs in the wrists and limbs, with abundant sweats. Examination of the 
t gave the following results : The apex beats in the fifth intercostal space, 
12 ctm. from the medmn line ; the upper border of the liver corresponds 
to the insertion of the sixth cartilage (short sternum) ; the vertical border 
is near the sternum. The apex is lowered 15 mm. 

A slightly rough intermittent blowing murmur is heard in the vessels 
of the neck. A rough systolic murmur of two pitches and followed by a 
distinct valvular click is heard in the second left intercostel space. It is 
propagated in the second intercostal space to a distance of 5 ctm. from 
the sternum, and in the third space to a distance of 3 ctm. The area of 
this murmur forms a triangle, the base of which is situated upon the 
second rib and the apex directed toward the apex of the heart The 
murmur at the apex is systolic, rough, covering the first murmur and the 
lesser period of silence, and more intense tha^ the pulmonary murmur. 
The question was whether the third murmur was due to ansBmia or endo- 
carditis. Four days after entrance into the hospital a friction murmur 
made its appearance upon the left side, and the dyspnoea soon increased. 
A blister was applied and the dyspnoea diminished somewhat, but intense 
congestion developed in the right upper lobe, with an almost tubular mur- 
mur at the level of the infraspinous fossa ; pulse, 120. 

For two months the phenomena varied in intensity without disappear- 
ing ; finally, on May 10th, she left the ward convalescent July 10th she 
presented herself in good condition ; the cough had ceased ; the heart beat 
regularly, and there was merely a slight systolic prolongation at the apex.* 

In a fifth series I place those cases in which ansemia and endocarditis 
coincide. 

Obsebvation AIII. Ancemia and Heart Disease occurring at the same time 
during Rfieumatisni. — ^P , twenty years of age, entered the hospital No- 
vember 23, 1877. Upon admission, most joints of upper and lower limbs 
were implicated ; there was moderate fever. 

Auscultation showed blowing murmurs in the vessels of the neck on 
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both sides ; there is also a Cfjstolio blowing murmur uO the left of the ster- 
num in the pulmonaiy artery. At the apex is heard a soft systolic mur- 
mur, which is not propagated toward the apex but toward the mitral 
orifice. All the murmurs gradually diminished, and the patient left the 
hospital in the early part of December. The patient returned December 
6th ; the bruits in the neck and pulmonary arteiy have diminished very 
mudi; the blowing murmur at the apex, which had also diminished, 
nevertheless remained most marked. 

Observation XIV. Rheumatism toith AncBtnia and Mitral Lesion, — Ernes- 
tine D , twenty-seven years of age, entered the hospital March 27, 1879. 

The patient stated that she took cold on the previous Tuesday, and on the 
following day had pain in the side and lumbago. To-day she presents the 
following symptoms : lumbar pain and slight dyfin>n(Ba ; nothing noticeable 
in the lungs on auscultation and percussion. Apex-beat of heart in the 
sixth intercostal space ; a loud systolic blowing murmur is heard at the 
apex, the maximum of intensity being in this situation. The heart does 
not appear to be markedly hypertrophied. 

The patient had an attack of articular rheumatism a year ago, and has 
often had palpitations since that time ; a blowing murmur is heard in the 
vessels of uie neck. 

Observation XV. Rheumatism, Mitral Endocarditis and Anosmia. — ^Louise 

G , eighteen years of age, domestic, entered the hospital January 20, 

1876. This patient had an attack of rheumatism, lasting a month, in Sep- 
tember, 1875. The second attack began January 8, 1876. It involved first 
the left knee, then the right leg, then the upper limba Upon admission, 
the right knee was painful and swollen ; the phalangeal articulations were 
enlarged transversely. Auscultation showed a blowing murmur in the jugu- 
lars, and a systolic blowing murmur at the apex ; nothing heard over the 
pulmonary artery. In this case it must be held that the jugular murmur is 
anaemic in character, while the mitral murmur is due to slight endocarditis. 

Observation XVL Rheumatism accompanied by Anosmia and then compli- 
cated by Endocarditis. — ^The patient, P. M , eighteen years of age, was 

seized on December 23, 1880, with chills, fever, and finally double tonsillitis. 
A week later polyarticular rheumatism developed. Auscultation showed a 
double blowing murmur in the vessels of the neck on the right side. In 
the left second intercostal space, near the sternum, was heard a systolic 
blowing murmur, occupying the entire systole, and followed immediately 
by a sudden, metallic click of the semilimar valves. These two sounds in- 
dicated clearly the anssmic condition of the patient 

Five or six days later, auscultation revealed a third bruit at the apex 
and propagated toward tiie axillary line. This bruit occupies the entire 
duration of systole and is prolonged into the greater period of silence. 
At first it creates the impression of a double murmur, since the cardiac 
revolution terminates in a soft blowing murmur, and not in a distinct click 
like that of the semilunar valves. This is the prolonged systolic bruit to 
which I have applied the term paradox bruit. This murmur is an evidence 
of endocarditis and not of anffimia. This is also proven by the fact that 
since the development of - the endocarditis the murmur in the pulmonary 
artery has markedly diminished. 

Finally, in a sixth series I place those cases in which the ansemia is ac- 
companied by articular rheumatism, complicated with endocarditis and 
pericarditis. 
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Obsebtation XVn. Acute ArticiUar Rheum<Ui8m complicated by Endoperi- 

carditis and Ancemia, — ^L, B , twenty-three years of age, entered the 

hoB]3ital January 10, 1878. Upon admission she had acute articular rheu- 
matism with fever. Auscultation revealed blowing murmurs in three 
places : firsts in the jugular veins, especially on the right side ; secondly, 
a blowing systolic murmur in the pulmonary arteiy, in the second inter- 
costal space to the left of the sternum ; thirdly, a soft systolic murmur 
at the apex. 

The first two murmurs were regarded as clearly ansemic ; with regard 
to the third I was imable to determine positively whether it was due to 
ansemia or endocarditis. But the course of the disease soon decided the 
question. Five days later a pleurisy began, then pericarditis, and on 
January 18th auscultation was characteristic. 

The murmur in the pulmonary artery had disapi>eared. The blowing 
murmur at the apex had disappeared and was replaced by a double friction 
sound occupying the inferior third of the cardiac triangle, the maximuTn 
being behind the sternum, at the level of the insertion of the fifth costal 
cartilages. Two days after, the exudation had diminished, and the friction 
murmur occupied the entire pericardial region. 

If the murmur at the apex had been ansemic in origin, it would have 
disappeared before the murmur in the pulmonary artery. 

It follows from the study of these various illustrative oases that all 
patients who present blowing heart murmurs during the course of an acute 
articular rheumatism are hot afiHected necessarily by an organic cardiac 
affection, but that some of the murmurs may be attributable to anpmmia. 

If the blowing bruits are found in the jugulars and pulmonary arteiy, 
and not at the apex, they are due to anemia. If a murmur is found at 
the apex, but is merely temporary and disappears before that in the pul- 
monaiy artery, or even at the same time, it may also be attributed to 
anaemia. 

But if the murmur at the apex is present without a bruit in the pul- 
monary artery, or if it persists after the latter has disappeared, mitral dis- 
ease is really present. The pericardial murmur will be rarely mistaken 
for an ansemic bruit, except in the event (which will be discussed later) 
that the pulmonary artery and infundibulum give rise, during dry pericar- 
ditis, to a systolic friction murmur which accompanies the dilatation of the 
vessel at the moment of the passage of blood through it 
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CHAPTER IX. 

THE PERICABDrCTM AND PERIOABDITIS. 

Anotomical Data, — Following the arrangement which I haye adopted in 
this work, I will begin with a few details concerning the anatomy of the 
pericardiunL 

The pericardiimi forms a hollow cone, situated immoyably in the tho- 
racic cayity ; it is perhaps the most fixed part of the human body. Its base 
corresponds to the tendinous centre of the diaphragm, its apex to the base 
of the first part of the sternum in the median line of the body, as is readily 
seen by forcing the finger up into the pericardial cul-de-sac ; the pericar- . 
dium is therefore a triangular pyramid.' 

Its anterior surface is in contact with the sternum merely over a small 
space upon the median line, because the anterior cul-de-sac of the pleura 
covers it on each side. It follows, accordingly, that paracentesis of the 
pericardium is made always through the left pleura, and care must be taken 
not to traverse the lung. The inferior border of this triangular surface 
begins on the right at the level of the insertion of the fifth costal cartilage, 
then passes a little obliquely to the left into the fifth intercostal space. 

The two lateral surfaces will not occupy our attention. It is sufficient 
to know that the left border slopes from the apex of the pericardium 
toward the apex of the heart, and, on its way, meets the two points where 
the aorta and pulmonary artery escape from the serous pericardium. 

The right border descends to about 1^ ctm. below the sternum ; at the 
level of the first rib it meets the superior vena cava, which passes out of 
the pericardium at this place. The right auricle extends a little beyond 
this line, and the inferior vena cava passes vertically into the auricle, but 
more posteriorly. 

A few words with regard to the structure of the pericardium. The 
parietal layer is thick, the visceral layer thin and separated from the myo- 
cardium by subserous connective tissue which is often loaded with fat. 

^ Vide page 2 with regard to its situation and means of fixation. 
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Each layer is composed of two strata^ an internal one formed of pavement 
epithelium in a single layer ; the external one is composed of bandies of 
connective tissue interlacing with meshes of elastic fibres. Neither the 
vessels nor the nerves of the pericardium present any special features ; the 
latter, according to Luschka, are derived from the right pneumogastric, 
recurrent, and phrenic nerves. 

The serous cavity always contains a certain quantity of fluid. Accord- 
ing to Gorup-Besanez, this fluid is alkaline, and has the following compo- 
sition: 

Water 96.2 to 96.6 

Solid parts 37.17 to 4487 

Albumen 21.62 to 2468 

Fibrin 0.81 

Extractive matters 8.21 to 12.67 

Salts 7.34 to 6.69 

AnatomO'P(dh6logical Data, — The following are the different lesions 
which may be found in the pericardium : 

The most common and most difficult to establish is hydro-pericardiuffu 
In fact, a serous fluid is found constantiy in the cavity upon autopsies. 
This fluid, examined under the microscope, is f oimd to contain isolated 
epithelium cells forming shreds. This dropsy of the pericardium is at- 
tributed often to an asystoly, occurring at the dose of Uf e. 

The milk spots of the pericardium are composed of condensed connec- 
tive tissue, and may or may not be secondary to false membranes, as their 
surface is often covered by a layer of pavement epithelium. 

Finally, the most common change consists in the presence of the in- 
Jlammatory exudation which characterizes the false membranes of pericar- 
ditis. When these fc^se membranes persist^ they become organized and 
form papillary projections. New-formed vessels develop, and the new 
membrane is thus formed. Certain varieties of pericarditis are very pecu- 
liar. Tubercular pericarditis is characterized by the presence of tubercu- 
lar granulations upon the upper portions of the pericardium and by exuda- 
tion at the level of the large vessels. These tubercles may become cheesy, 
detached, and form gray or ochre-colored masses capable of undergoing 
calcareous degeneration. 

Purulent pericarditis is very rare except in infancy. 

The Diagnosis of Pebioabditis. — Pain is the first symptom to which we 
vnll devote our attention. 

In primary pericarditis, beginning with violence, the pain is situated in 
the prsecordial region below the nipple, or toward the lower end of the 
sternum. It radiates throughout the entire prsecordial region, toward 
the axilla, into the left arm, the epigastric region, and left hypochondrium. 
It is felt very rarely on the right side of the thorax. 

The pain is spontaneous, lancinating, tearing, sometimes atrocious. It 
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is increased by the various methods of examination, by coughing, by the 
movements of respiration. At times no spontaneous pain is present ; it is 
produced only on pressure. 

What is the cause of this pain? Laennec atinbutes it to pleurisy of the 
adjacent parts, but I think that a distinction must be made. All tl^ pain- 
ful irradiations in pericarditis are situated in other parts than the pericar- 
dium, but real pains do occur in this structure. I admit the occurrence of 
central and peripheral paina 

Peter has called attention to pain in the phrenics, which is character- 
ized by two signs, viz. : pain upon pressure over the cervical and costo- 
xiphoid points. The former is found between the two insertions of the 
stemo-mastoid musdes, inmiediately above the clavicle, sometimes a little 
higher. The costo-xiphoid point is situated at the level of the termina- 
tion of the right and left phrenic nerves, on each side of the xiphoid appen- 
dix. The same writer has also isolated certain pains irradiated sdong the 
intercostal nerves, below the nipple. 

With regard to the central pericardiac pain, on account of its extreme 
intensity Peter believes in the occurrence of an acute neiiritis of the car- 
diac plexuses, accompanied by a tendency to syncope, to circulatory and 
respiratory disorders, which appear to be due to an extension of the pro- 
cess to the pneumogastric and sympathetia This view, however, is purely 
hypothetical , 

Bochefontaine and Bourceret ' have experimented recently upon the 
sensibility of the pericardium imder normal and pathological conditions. 
They have come to the conclusion that the healthy pericardium is sensi- 
tive, and that the inflamed pericardium presents a lively sensibility, at 
least upon its external surface and in its thicknesa 

But the future must decide whether we must admit the existence of a 
neuritis of the cardiac plexuses, or of a parenchymatous pain, properly 
speaking, in acute painful pericarditis. Another group of important phe- 
nomena consists of the disturbances of rhythm of the heart. The pulsa- 
tions are more frequent, and this is, perhaps, the disease in which the 
most marked acceleration of the pulse is observed. In the beginning the 
pulse is somewhat stronger ; as a rule, it soon becomes irregular and in- 
termittent ; a reduplication of the second sound is sometimes observed. 

When the pericarditis is serous in character, when the effusion is con- 
siderable and the patient is emaciated and young, the enlai*gement of the 
pericardium is visible sometimes to the naked eye. Graves has even no- 
ticed, in infants, the pushing back of the left lung, the apex of which may 
project into the supraclavicular fossa. 

Apart from these local functional disturbances, there are general symp- 
toms which impart peculiar features to the disease. The fever cannot be 

1 Acad, des Sciences, Octobre 17, 1877. 
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judged, in this instance, by the frequency of the pulse, because the condi- 
tions are peculiar. The disturbances of circulation are not reflex sympa- 
thetic disorders, but the circulatory centre itself is affected. 

With regard to the temperature, Bouillaud had noted an important 
fact. Sometimes, while the skin is very hot, the limbs are notably cooL 
At the same time there is a yery great tendency to syncope. Charcot 
noticed a depression of the centnd temperature in certain cases of acute 
X>ericarditis in old age. Lorain observed depression of the temperature in 
the rheumatic pericarditis occurring in the course of acute rheumatism. 
Finally, Brouardel twice noted a remarkable fall of temperature during 
typhoid fever, at the moment of the development of a peiicarditia 

These facts must be taken into consideration. In secondary pericar- 
ditis the depression of an originally febrile temperature may sometimes 
put us on the track of a diagnosis which is often difficult 

In addition there are a certain number of sympathetic disturbances in 
pericarditis which must be considered. 

The dyspnoea is often extreme ; it is not always diaphragmatic. In 
certain cases, in fact, it is a nervous dyspnoea, and is accompanied by 
violent respiratory efforts, by profound inspiration& An important sign, in 
my opinion, is the dilatation of the nares, which is often as marked as in 
pleurisy. Orthopnoea has not been noted by authors, but it appears to me 
to be an important sign. The anxiety, pallor of the face, and hiccough are 
also useful signs. 

Finally, apart from these nervous phenomena, obstinate insomnia is 
usually present, and often a mild delirium. 

But in certain cases, perhaps I ought to say in the larger proportion of 
oases — particularly in secondary pericarditis — the functional phenomena 
are absent or are masked by other disturbances, so that the disease is 
latent and recognized only upon physical exploration. 

The term latent pericarditis has a very precise signification ; it refers 
to a concealed, insidious disease, not to one which is unrecognizable. The 
term latent disease signifies that the disease is not revealed by functional 
disturbances of the affected organ, but is recognizable by the physical 
phenomena. We must rely chiefly, therefore, upon the physical signs of 
the disease. 

The following are the physical signs of pericarditis : 

1. Palpation of the prsBcordial region sometimes furnishes certain data, 
viz., the sensation of rough friction, which Broussais compared to the 
crackling of parchment This is felt at the onset of the disease, when the 
fibrinous exudation is in process of formation. It disappears when the effu- 
sion occurs, but reappears at the dose, though more feebly. As a rule, in 
examining for this sign the patient should be placed in a semi-recumbent 
position. 

2. Percumon is useful, in a considerable number of cases, as the prse- 
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cordial dnlneas is inoreased ; but it does not possess the same importance 
in adults as in children. Differences in percussion are also observed in 
changing the position of the patient, but these signs are delicate and 
unimportant 

I now arrive at the consideration of those signs which have a consider- 
able importance as they enable us to predicate the existence of pericarditis. 

3. AttsctiUation furnishes the most important indicationa The peii- 
cardial friction sound, the only pathognomonic sign of the disease, is both 
systolic and diastolic. It often gives the sensation of coming and going. 
In addition, it is superficial, it is not propagated, and increases upon press- 
ure. But the most important feature of the friction sound is its situation. 

A pathological bruit is determined, upon auscultation, by three charac- 
teristics — its position, time, and timbra 



-:^ 




Fio. 34. 

Let me say at the outset that when pains ai'e present they often pre- 
cede the production of pathological bruits ; this is especially time of per- 
ipheral or extrinsic paiua If we suspect pericarditis at an early period and 
perform auscultation from the beginning, the murmur will be found to 
develop at the lower border of the heart. It soon rises and invades the 
entire pericardial surface and maps out the pericardial triangle with re- 
markable precision, so that with the exception of one point, it can even 
be recognized with the eyes closed. 

The sides of the pericardium may be mapped out with the precision 
which I have indicated, but this does not hold true of the inferior border. 
If this border is mapped out carefully, in the manner which I have de- 
scribed above, it will be found that the friction sound overlaps it by 1^ 
ctm. This is due to the fact that the liver is a soUd body and a good con- 
ductor of sound. 

Observation XVHl. Acute General Pericarditis ; Friction Murmur giving 
the exact Shape and Dimensions of the Pericardium, — The patient entered 
the hospital in 1876 for a chronic bronchitis with purulent secretion. 
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Careful examination showed, in the cardiac region, a leathery hnut» 
giving the sensation of a double friction. In marking out the region in 
which the bruit is heard, a triangular figure is obtained. The apex of the 
triangle is situated upon the median Ime, behind the first portion of the 
sternum. The right border, almost vertical, corresponds to the right bor- 
der of the sternum ; it is situated about 1 ctm. from the latter. The left 
border descends obliquely, following the normal border of the pericardium. 
The inferior border or the base of the triangle is approximately horizontal, 
but it is situated 2 or 3 ctm. below the border of the pericardium. In 
seeking an interpretation of this phenomenon, it must be remembered in 
the first place, that in emphysematous individuals the heart is lowered and 
presses downward upon the diaphragm, which pushes against the liver. 
The latter organ is solid, transmits the pericardial murmurs and enables 
them to be heard a little below the inferior or diaphragmatic border of the 
pericardium. 

The murmtu: is a friction murmur, and readily heard ; it is double and 
corresponds to systole and diastole. It is soft in the upper half of the tri- 
angle, louder and rougher in the lower half. Its maximum of intensity 
does not correspond to the apex of the heart but to the xiphoid appendix. 
The murmur ceases abruptly at the borders of the triangle. 

The patient died on the following day, and a diffuse pericarditis was 
found upon autopsy. The visceral and parietal layers of the pericardium 
was covered with vegetations ; there was very little fluid in the pericardium. 
The lesions were di&ised uniformly. The heart was slightly hypertrophied 
and presented no valvular lesion. 

Observation XIX. Acute FericardiHs in the Course of an Organic Affection 
of the Heart. — ^A patient who had long been treated in the hospital for an 
organic affection of the heart, with mitral lesion, muscular degeneration, 
and anasarca, was attacked two days ago vtdth pericarditia 

The affection is characterized by a leathery murmur, recalling the fric- 
tion sounds of inflamed tendinous sheatha The murmur is double and 
gives the sensation of coming and going ; its intensity is not sufficiently 
great to mask the pathological sounds at the apex, which are sharply defined. 
The murmur extends over the entire cardiac triangle. In defining the sur- 
face over which it is heard we obtain a triangular fignre corresponding 
exactly to the anterior surface of the pericardium, l^e apex of this tri- 
angle is situated in the median line of the sternum, a little above the in- 
sertion of the cartilages of the second ribs. The right border descends 
obliquely to the insertion of the right fifth costal cartilage into the sternum. 
The left border descends to the apex of the heart The lower bolder or 
base of the triangle corresponds to the lower border of the cardiac triangle, 
but is situated 1 ctm. below it The murmur occurs in systole and 
diastole ; its timbre is distinctly that of a friction sound. The maTimum 
of intensity corresponds to the aortic orifice, behind the sternum, at the 
level of the insertion of the third costal cartilage& 

Observation XX. — ^The following case occurred in the service of my col- 
league Dr. M esnet : 

Jean B , sixty-four years of age, entered the hospital June 19, 1878. 
The patient was suffering from rheumatic pains, particularly in the fingers 
of the right hand. Upon auscultation of tiie cardiac region, a very rough 
and superficial double friction sound is heard, increasing on pressure. 
This murmur gives a distinct sensation of coming and going. It covers 
the entire surface of the cardiac triangle, and has its maximum of intensity 
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in the f ourtti intercostal space, to the left of the sternum, yeiy near this 
bona The heart sounds are Tery distinct at the apex. 

The yessels are atheromatous and show the visible pulse of Corrigan ; no 
murmur of aortic insufficiency. Six days later, thid pericardial friction 



* OBSEBVikTioN XXL Acute Articular Bheumat%$m with Pericarditis and 

Pleurisy. — X entered the hospital January 2, 1879. In this case the 

pericarditis developed in a patient who had ahneady suffered from three 
attacks of acute articular rheumatism, which had not left any cardiac affeo- 
tion. The present attack began five days before admission to the hospital 
Upon admission the rheuma^m was found to be general, without any car- 
diac complication. 

Careful daily examination of the heart revealed abnormal sounds on the 
twelfth day of Uie diseasa A double friction murmur was first heard over 
the diaphragmatic border of the heart and extending upward to the level 
of the third rib. This superficial murmur sounds like crackling snow and 
clearly indicates pericardial friction. On the f ollovnng day the murmur 
extended over the entire pericardial triangle, mounting to its summit be- 
hind the first portion of tiie sternum. 

In the beginning, the maximum of intensity was heard at the level of 
the xiphoid appendix, on the following day it was heard at the level of the 
infondibulum of the pulmonary artery. Januanr 26th, the murmur had 
disappeared. A left pleurisy developed during the attack of pericarditis, 
and disappeared at the same time as tiie latter. 

February 1st, the patient was convalescent. 

It is not sufficient to state the extent of the region occupied by the 
pericardial friction murmur, but its maximum and minimum of intensity 
must also be determined. 

The most important fact, and one which has not been noticed hitherto, 
is that the minimum of intensity is at the apex of the heart, which has the 
briefest contact with the thoracic v^la 

The maximum of intensity is found on the left border of the sternum 
at the level of the third and fourth intercostal spaces. When the friction 
murmur is circumscribed it is heard in this situation alone. 

In addition to this constant location of the maximum of intensity of the 
pericardial friction bruit, another isolated spot is often found at the inner 
part of the second intercostal space, at the level of the exit of the pulmonary 
artery. This upper location is very remarkable, as it gives to the murmur 
a very peculiar rhythm, which I will consider in discussing the period of 
the cardiac revolution at which it is produced (Fig. 25). 

It is remarkable to notice that the pulmonary artery may give rise to a 
systolic friction murmur, while, when a partial pericarditis (like that which 
surrotmds the superior vena cava and aorta in tuberculosiB) is present, the 
adhesions are such that the friction murmur is hardly ever heard. In such 
a case, in which the pericarditis is really latent and the local phenomena, 
are also mute, the diagnosis cannot be made, and clinical experience alone 
will enable us to suspect it at timea In tuberculosis I have often searched 
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uDsuccessfally for a friction murmur, localized at the apex of the pericar- 
dium and which would permit the diagnosis of this adhesive pericarditis 
of the apex which is so frequent in this disease. In such cases I baye 
found only extracardiac bruits^ i.e., pleural or pulmonary bruits with a 
cardiac rhythm. 

As a rule the pericardial friction murmtu: is systolic and diastoHc, it 
gives a characteristic coming and going sensation. When the murmur be- 
gins to grow shorter, it first disappears during diastole, then at the begin- 
ning of systole, and finally is heard only during the second part of the 
systole, covering the lesser period of silence. In such a case the short 
murmur may give to the cardiac rhythm the appearance of a rhythm of 
three murmurs, as if the second sound were reduplicated. 




Fio. 96. 



The isolated bruit in the upper location is never double, it corresponds 
to the systole and is due to the increase in the volume of the pulmonary 
artery at the moment of the arrival of the wave of blood. This is proven 
by the fact that the murmur does not always begin with systole and some- 
times is not produced until the arterial dilatation has reached its maxi- 
mum. Hence follows a retardation of this murmtu:, which enables us to 
hear the fii'st sound of the heart before the murmtu:, and thus imparts the 
sensation of a mtumur immediately preceded and followed by a valvular 
dick. 

Unlike the anaemic murmur, this friction sound is not diminished by 
the sitting position, but, like the former, it is modified by arrest of respira- 
tion and by exertion. But the condition of dyspnoea and the dread of 
syncope will not permit us to insist upon such experiments. 

The third characteristic of the pericardial friction murmur is its timbra 
It is rough, like the creaking of new leather (Collin), rubbing or rustling 
(Bouillaud), scraping or rasping. It is superficial and varies according 
to position and the pressure exerted upon the prsecordial region. 
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The recumbent poetnre intensifiea the sound if the exudation is not yerj 
abundant (Stokes, Corrigan), but it increases in the sitting position if there 
iB very little or no efifiision. It is also increased upon pressure or forced 
€spiration. 

Finally, there is no morbid vascular bruit which is modified more 
rapidly by cups, leecl^s, and especially yesicants. 

Let us now sum up the important characteristics of these murmurs: 

The pericardial friction murmur does not begin at the yery onset of 
pericarditis (Mayne, Stokes) and is often preceded by extrinsic pains. It 
appears at first at the lower border of the heart, mounts rapidly along the 
sternum, and may soon reach the apex of the pericarditun if the pericar- 
ditis remains dry. If efifiision occurs the murmur disappears from below 
toward, and reappears from aboye downward when the effasion disappeara 

Its maximum of intensity corresponds to the inferior part and to the 
left border of the sternum. There is sometimes a second locality at the 
leyel of the pulmonary artery. 

The murmur is often double, systolic and diastolic, then it becomes 
shorter, ceasing at first during diastole, then at the beginning of systole, 
and only continues during the second half of the systole, ooyering the 
lesser period of sHenoe. 

When the murmur is isolated at the leyel of the pulmonary artery it is 
reinforced at the moment of systole. It may exist only during systole and 
may be delayed to such an extent as to allow the first sound of the heart 
to be heard preyious to it. 

With regard to timbre, it is more frequently rough Ihan soft, and is 
modified readily by position, pressure, and treatment 
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CHAPTER X- 

CX)MPLICATIONS OP PERICABDITI8— VAEIOUS FOEMS OP THE DISBASB- 
PERICARDIAL ADHESIONS— COURSE -TERMINATION. 

At a later period I mQ detail the symptoms of eaoh of the affections with 
Ti^hioh pericarditis may be complicated ; but eyen now it will be easy to 
recognize, for example, when another affecticm is supcf^radded to the pericar- 
ditis or when the latter occurs after a previous disease of the heart 

The following observations will show how this diagnosis can be ef- 
fected. 

Obsebvation Xxil. Acute Articular Rheumatism, with EndopericardUi$, 

— ^L. H , fifteen years of age, entered the hospital February 28, 1878. 

The disease began, three days before admission, with profuse perspira- 
tion and vague pains in the lower Umbs. On ihe sixth day an anaemic 
blowing murmur was heard in the pulmonary artery and the vessels of the 
neck. At the same time a murmur appeared at the apex, but it was ques- 
tionable whether this was anaemic or due to endocfurditis of the mitral 
valve. On the seventh day, the respiration became anxious and on the 
ninth d^y pericardial friction was heard and the temperature vras lowered 
1° 0. The friction sound covers the entire pericardial triangle ; it is dry 
and gives the sensation of coming and going. It has two situations of 
maximum intensity, one at the level of the xiphoid appendix, the other 
over the pulmonary artery. It is very evident that the intendfication at 
the latter site is caused by the addition of the friction sound to the systolic 
blowmg murmur in the pulmonary artery. 

On the following day the friction sounds had disappeared. On ihe 
eleventh day the friction sound reappeared, though feebly ; it accompanied 
the systolic blowing murmur and did not present the double timbre of 
coming and going. 

On the twelfth day the friction sound was limited to the level of the 
infundibulum of the pulmonary artery ; it constitutes a rhythm of three 
sounds — the click of the auriculo-ventricular valves, a systoUc bruit, and 
finally the click of the semilunar valves. 

Chi the fifteenth day everything had disappeared, and the general con- 
dition was goo d. 

Observation AXIII. Aortic Stenosis, Cardiac Hypertrophy, Final Pericar- 
ditis. — D. L entered the hospital May 81, 1877. Examination showed 

that the apex of the heart was beating in the sixth intercostal space, 17 ctm. 
from the median line. The upper border of the Hver was 3^ ctm. lower 
than normal, i.e,, at the insertion of the right fifth costal cartilage. The 
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Tertioal border of the right auride is 2^ ctm. from the sternum. The 
lower border of the heart is abnost horizontal 

The entire cardiac surfEk^e is covered by a bruit of new leather, sibilant 
and double ; the first sound is harsher, the second more prolonged and 
sibilant. Thej have the same timbre over the entire pericardial surface, 
but the intensity diminishes oyer the apex. 

The murmur covers the entire pericardial surface and forms a triangular 
figure corresponding exactly to the pericardial triangle. It must l^ re- 
marked that the base of the triangle is situated about 2 or 8 ctm. below 
the inferior border of the heart The murmurs scarcely extend beyond 
the right and left borders. 

The leathery bruit has its minimum of intensity at the apex, its maxi- 
mum at the xiphoid appendix. There is another locality in which the 
blowing murmur has considerable intensity, viz., to the right of the sternum, 
in the second and third intercostal spaces and ascending toward the 
brachio-cephalic trunk. 

The pulse is full, strong, regular, and possessing manifest locomotion, 
particulariy when the artery is not tense and the arm is raised. 

The jpatient states that he has only been sick since the previous January, 
ie., for five months. 

He states that he was suddenly seized one morning with a dull and 
that he entered the Necker Hospital a few days later, vmere the existence 
of pericarditis was recognized. 

Upon his second admission to hospital, a general dry pericarditis is 
again recognized. The heart is hypertrophied ; the cardiac orifices are 
healthy, vdth the exception of the aorta, which is dilated like the vessels of 
the limbs. The rough murmur, which has its maximum of intensity to the 
lu^ht of the sternum, in the second and third intercostal spaces, dimin- 
i^es at the level of the brachio-cephalic trunk. 

At the autopsy, a general dry pericarditis is found with slightly devel- 
<^>ed vegetations, an excentric cardiac hypertrophy and stenosis of the 
aortic onfice from adhesion of the valvea 

Obsebvation XXIV. Acute Articular Rheumatiam^ complicated with AncB* 
mia^ then with Pericarditia and Left Pleurisy, then with Bight Pleurisy,* — L. 
B— - — y aged twenty-three years, entered the hospital January 10, 1878. 
Since the age of seventeen the patient has suffered every winter from pains 
in the jointa Four days prior to admission she was affected with pains in 
the knees and high fever. 

An anaemic murmur is found in the vessels of the neck and the pul- 
monary artery. This murmur is delayed ; the closure of the auriculo-ven- 
tricular valves is first heard, then the murmur is heard during systole and 
is followed by the dick of the semilunar valve& At the apex there is a 
faint^ soft systolic, blowing murmur. The murmurs at the apex present a 
galloping rhythm. 

On tne eleventh day of the disease right pleurisy develops and on the 
fourteenth day pericardial friction murmurs appear, the maximum of in- 
tensity bein^ found at the xiphoid appendix. On the fifteenth day the 
ansemia dimmishes, the bruit in the pulmonary artery disappears, leaving 
only the double murmurs in the jugulars. There is a systolic murmur at 
the apexy but it is extracardiac and only appears vtdth each inspiration. 
The pericardial bruits have increased, and a double friction sound is heard 
whidi occupies the entire lower border of the heart, the apex being at the 
insertion of the third right costal cartilage. On the eighteenth day the 
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pericardial bruits diminished in intensity ; at the same time a i^tolicmur* 
mur, like a jet of steam, appeared at the apex and is probably due to an 
endocarditis. The right pleurisy improved when the left pleura became 
affected. On the thixtv-nrst day the pericardial friction has become Teiy 
loud and extensive. On the fortieth day it has disappeared completely, 
and the blowing murmur of the endocarditis alone remains at the apex. 
This also improves gradually and the patient enters into convalescence. 

I will not dwell upon the differential diagnosis from pleurisy, as the 
cessation of respiration will suffice to aboUsh the pleuritic murmurs. 

But if the abnormal sounds do not cease upon the cessation of respira- 
tion, can we say that they are cardiac sounds? By no means. The im- 
pulse of the heart itself may give rise to abnormal bruits in the prsecordial 
region; it matters little whether these sounds are pulmonary blowing 
murmurs or systolic pleural friction sounds produced by the apex. It is 
certain that this abnormal bruit does not map out the pericardium. If it 
is partial and exists only at the apex, we are very probably justified in 
stating that it is not a pericardial friction sound. 

In the preceding pages we have discussed pseudo-membranous or ordi- 
nary pericarditi& There is another very interesting varieiy whose diagno- 
sis is often difficult, viz., serous pericarditis ; this may be transformed into 
the sero-purulent variety. The latter form is met with especially in in- 
fancy. 

Pericarditis with efldsion is characterized by more or less marked 
prominence of the intercostal spaces, and may even be accompanied by 
projection of these parts. The prsecordial dulness is very extensive, and 
the pericardial sac, distended with fluid, pushes back the lung. The heart 
sounds are feeble and the impulse of the apex may disappear. Finally, 
the orthopnoea is pushed to its maximum. 

The diagnosis of this variety is often made only by way of exdusioa 
But there is one symptom which often facilitates the diagnosis, viz., the 
tendency to syncope, which may terminate in sudden death. 

What is the cause of this accident? Stokes attributed it to the condi* 
tion of the cardiac muscle itself, to the existence of a concomitant myo- 
carditi& This view, however, is purely hypothetical F. Frank solved the 
question by the result of his experiments upon compression of the heart 
A tube inserted into the pericardium conveyed into the cavity air subjected 
to an increasing pressure, and the death of the animal was readily produced 
in this manner. But the sudden death in pericarditis must not be attri- 
buted exclusively to the intra-pericardial pressure. There is no doubt that 
the nerves of the heart fdso play a part in the production of this accident. 
We have taken it for granted hitherto that the pericarditis was primary or 
protopathic, but in the large majority of cases it is secondary or symp- 
tomatic and readily escapes notice imder such conditions. The functional 
disturbances are then modified or are even absent. 



Digitized by VjOOQIC 



OOMPUOATIONS OF PSRICABDITIS. 7]. 

Age is one of the most important etiologioal factors. In the new-bom 
pericarditis most frequently passes unnoticed. In old age the remarkable 
independence of the different organs is also shown in pathological condi- 
tions, and we should not be surprised to find old people walking about 
while suffering from purulent pleurisy or pericarditis. 

At other times the pericarditis is latent because it is concealed by 
other and more marked phenomena referable to adjacent organs, such as a 
serious affection of the thoracic yisoera, or an osseous lesion in the prad- 
cordial region. 

There are certain diseases in which pericarditis occurs so frequently 
that it should always be looked for. In the foremost rank stands acute 
articular rheumatism, then scarlatina^ rubeola, variola, purulent inf ection, 
puerperal infection, typhoid feyer. I will also add erysipelas, which, ac- 
cording to Jaccoud, is compUcated now and then by pericarditis. It has 
also been known to occur during the course of cancer, tuberculosis, and 
Bright's disease. It may also be due to extension of inflammation from 
inflammatory lesions of the heart, endocardium, and aorta. 

An abscess of the liver may also open into the pericardial cavity. 
Stokes and Ghraves have reported cases of rupture of a hydro-pneumothorax 
into the pericardium. 

This accident gave rise to a peculiar murmur, bruit de moulin (a null), 
produced by the cardiac contractiona This murmur should not be mis- 
taken for another very peculiar extracardiac bruits which has been de* 
scribed by Stokes and which I also observed in a phthisical patient This 
individual was suffering from pyo-pneumothorax. At a certain time the 
level of the fluid reached a point where the impulse of the heart gave rise 
to a systolic succussion sound. . 

Pericarditis may recover entirely or it may pass into the chronic condi- 
tion, characterized by the persistence of pericardial adhesiona 

Stokes called this form pericarditis obliterans, Bouillaud applied to it 
the term ankylosis of the heart. At the present day it is known as peri- 
cardial adhesions. 



Pebioakdial AnmEsioN& 

The pathological anatomy of pericardial adhesions is interesting. These 
adhesions may be total or partial. Andral reports a' case in which they 
formed during acute pericarditia They are observed under three condi- 
tions Bands are found which are stretched especially around the large 
vessels, more rarely in the lower region of the heart These bands may 
break and result in long filaments which are free at one end and usually 
attached to the visceral pericardium. 

At other times lamellar and partial adhesions are scattered over the 
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surface of the heart to a yariable extent Or finally the adhesions may be 
general The adhesions which cover the entire surface of the heart pre- 
sent different aspects according to circumstances. Sometimes a hard, 
thick tissue is found, which may even be 1 ctm. in thickness. At other 
times the layers are thin and loose and can be torn off readily. 

Vessels ramify in these new membranes and adhesions, which may 
sometimes undergo calcareous, tubercular, and even cancerous degenera- 
tion, as has been observed by Cruveilhier. 

These chronic adhesions occur at all ages, even as early as eleven 
months, as was observed in Betrier's service at the H6tel Dieu. 

Morgagni, Haller, and later Bouillaud believed that hypertrophy of the 
heart with dilatation of its cavities resulted from pericardial adhesions. 
Stokes opposed this view and stated that he had seen a considerable num- 
ber of cases without hypertrophy or dilatation. I can also recall a re- 
markable case of cardiac adhesions with a small heart. 

Nevertheless, it is very positive that a certain number of cases are ac- 
companied by hypertrophy vdthout valvular lesion. 

On the other hand, dilatation of the heart, either vnth or without 
hypertrophy, often results from the lesion in question. At other times 
atrophy may be the final result, as is admitted by a certain number of 
authors. This atrophy may be simple or the result of calcification of the 
pericardium and heart But liouville has published a remarkable case of 
calcification with hypertrophy. 

Passive dilatation of the orifices of the heart may also be a final result 



Diagnosis. 

The symptoms of pericardial adhesions are very often misconstrued, 
always obscure, sometimes luinoticeable. Pulsation of the epigastrium 
below the xiphoid appendix has been attributed to it and Earth, Boger, 
and Skoda regard this as a pathognomonic sign. It is probable that this 
sign has often been mistaken for hepatic palpitations due to lesions of the 
tricuspid valvea Skoda, Freidreich, and Potain have described cases of 
reduplication of the heart sounds in pericardial adhesions, but no impor- 
tance is now attached to the symptom in the diagnosis of this disease. 

Finally, Williams has described agitation vnth systolic retraction of the 
intercostal spaces at each cardiac revolution. But according to this 
author, an adjacent pleurisy with adhesions must also be present in order 
to produce this phenomenon. As a rule, however, pleurisy is not present 
in pericardial adhesions. 

It is evident accordingly, that the symptoms of the disease are very 
vague and the diagnosis doubtfuL 

In my opinion, however, there is a very rational manner of regarding 
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the syniptoma If cardiac hypertrophy is present, with a violent impulse 
of the heart as a whole but a feeble impulse of the apex, we are justified 
in suspecting pericardial adhesions. Under all circumstances, however, it 
must be admitted that the diagnosis remains hypothetical tmless the 
patient is markedly emaciated. 

Among one hundred and fifteen cases of sudden death, Aran observed 
nine of complete adhesion of the pericardium. 



Digitized by VjOOQIC 



CHAPTEE XL 

HYBBOPEBIGABDIUM. 

Tms lesion has lost much of its importance since pathological anatomy dif- 
ferentiated serous effusions from inflammatory products. 

It is rare that the pericardium does not contain from twenty to thirty 
grammes of fluid upon autopsy. This quantity is much greater in certain 
cases^ for example, in emphysema, phthisis, organic heart disease, thoracic 
deformities, etc., in a word, in all those conditions which result in a stasis 
of blood in the coronary veina In a general way, it may be stated that 
the amount of pericardial fluid is greater the longer the death agony has 
lasted. 

The fluid, as a rule, is a dear, brownish or greenish serum, rarely ren- 
dered cloudy by epithelium cell& A small quantity of the coloring matter 
of the blood sometimes imparts to the fluid a reddish or brownish discol- 
oration. Its reaction is always alkaline, and haa the following constitu- 
tion : 





Waohsmnth. . 


B. Wagner. 


Qorap-Bei 


Water 


95.27 to 97.34 
1.43 to 3.01 


96.51 
2.01 


96.61 


Albumen ,.... 


2.46 


Fibrin 






0.08 


Extractiye matters.. 






1.27 


Inorganic salts 




• • • • • 


0.95 



No traces of inflammation are to be found upon the pericardium* If 
the dropsy has lasted for a long time the subserous cellular tissue be- 
comes oedematous. 

Hydropericardium may be due to local afiSections in the neighboring 
parts, or to general affections. The local affections which giye rise to it 
are such as produce stasis in the veins or lymphatics of the heart and its 
membranes, or the adjacent parta In other cases the general cause may 
consist of diffuse dropsy, parenchymatous nephritis, tuberculosis, cancer, 
and other cachexiae. 

Hydropericardium is always a latent affection, and when not abundant^ 
escapes detection. It is only recognizable when the pericardium is found 
distended by fluid. Hydropericardium may then be suspected, if no fric- 
tion murmur has been detected. 
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As a role, the affection oocurs as a final phenomenon of grave local or 
general diseasea The most difficult part of the diagnosis in such cases 
consists in determining whether the phenomena observed are due to the 
asystoly from muscular degeneration or exhaustion, or to the hjdroperi- 
cardium. 

The following are the symptoms observed in such cases : The pulse is 
small, there is marked venous stasis, cyanosis, diminution of the secretin 
of urine, compression of the lungs, and depression of the diaphragm. 

SSMOPEBICABDIUM. 

Hsomopericardium is the result of a rupture of the heart, an aneurism 
of the first part of the arch of the aorta^ or even an aneurism of the coron- 
ary arterie& The rapidity with which death occurs, corresponds to the 
amount of blood escaping at one time ; if the pericardium only becomes 
filled after the lapse of half an hour or an hour, death is delayed in conse- 
quence. 

Pmeumofbbioabdiuil 

The presence of gas in the pericardium is extremely rare. Some au- 
thors have observed it when the pericardium contained sanious fluid which 
had undergone decomposition. At other times, the gas is derived from 
abscesses of adjacent organs which have perforated the pericardium. 

In the cases of Chambers, Beckers, and Tuetel, an ulceration of the 
cesophagus had perforated the pericardium. In Dowel's case the ulcera- 
tion started in a cavity, in Eisenlohr's case in a pyo-pneumothorax. Scbx- 
inger found an ulcer of the stomach ; Graves an abscess of the Uver. The 
affection may be due also to penetrating wounds of the chest Fdrster 
states that in certain cases the gas may be the result of post-mortem de- 
composition. 

The general symptoms of pneumopericardium are the same as those of 
hydropericardium, superadded to fever and delirium. 

The local symptoms present some peculiarities. The distention of the 
pericardium gives rise to projections, which are visible if the patient is not 
too obese. Palpation may reveal a sort of gurgling, synchronous with the 
heart sounda Percussion gives a characteristic sound ; it is a dear, tym- 
panitic bruit, with a metallic timbra This sound, occupying the upper 
portions of the pericardial cavity, is displaced according to the different 
positions of the patieni The area of absolute cardiac dulness is consider- 
ably diminished. Feine states that he heard the cracked pot note, although 
there was no opening into the pericardium. 

Auscultation reveals some curious phenomena. The heart sounds are 
80 loud that they are heard, not only by the patient himself, but also by 
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those surrounding him. The heart sounds haye an exceptionally high 
pitch, and sometimes have a dear, metallic qualify. 

Exudation into the pericardium occurs i^ the same time, and the Mo* 
tion sounds also present a high pitch and a metallic qualify. Metallic 
tinkle has sometimes been heard. 

Death always ensues rapidly, except in the traumatic cases, in which 
recovery may occur. 

TUMOBS AND FOBEION BoDIES IN THE PeBICABDIUM. 

The pericardium is sometimes the site of carcinomatous growths, which 
are due to the propagation of cancer from the mediastinum or oesophagu& 

Finally, foreign bodies known as cardioliths have been found in the 
pericardium. They are usually of a whitish color, smooth, and as large as 
a pea or bean ; they are fibroid in their structure, being formed of con- 
centric layers and calcified either throughout their entire extent or only in 
the centre. Hydatids have also been observed rarely within the peri- 
cardial cavity.* 

' Stein-Lein : Diss , Erlangen. Hyrtl : Sitzungsber, der k.k., Akademie xu Wien, 51, 
Bd. 28, March, 1865. Elob: Zeitschr. der k.k., Gesellsck. d. Aerzte zu Wien, 49, 
1860. Bokitanskjr : Lehrback d. path. Anatoinie. 



Digitized by VjOOQIC 



CHAPTER Xn. 

THE ENDOCARDIUM AND ENDOGABDmS. 

AfuUomicdl Data, — The eodocardium is composed : 

L Of an endothelial layer consisting of payement epithelium. 

2. A sub-epithelial layer, formed of large flattened cell% directed 
parallel to the inner surface of the endocardium ; they present a lenticular 
nucleus and are separated from one another by hyaline basement sub- 
stance. 

3. A fibro-elastic deep layer, which yaries in thickness according to its 
situation. It is ten times thicker in the left auricle than in the cavity of 
ibe yentrida 

The yalyular folds are formed by the reduplication of the endocardium. 
The yentricular surface of the aortic yalyes is thinner than the aortic sur&ce. 

The yessels and nerves of the endocardium are very numerous ; they 
are situated in the deepest or fibrous layer. In the auriculo-yentricular 
yalyesi, however, a certain number of capillaries pass between the two 
deeper layers and some even make their way to the surface, while none 
are f oimd in the semilunar valvea 

The nerves are derived from the pneumogastric and sympathetic; 
some fibres have been traced to the vicinity of the endocardium. The lat- 
ter does not possess much sensibility. 

This sensibility is peculiar in character ; it is unconscious^ reflex, and 
responds only to its normal stimulant, the blood. If the heart of an animal 
IB removed and rhythmical contractions have ceased, they may be made to 
reappear by the passage of a current of blood. Faradic stimulation of the 
endocardium also produces reflex contractions. 

END0CABDrn& 

AnatonKhpaihological Data. — ^Redness constitutes the initial lesion of 
endocarditis. According to Bouillaud, it may be rosy or scarlet^ general 
or partial, but is much more marked upon the valves. Laennec showed 
that in a certain number of cases these changes were due to post-mortem 
imbibition of blood. Bouillaud then insisted upon the signs above men- 
tioned, but states that^ in order to constitute evidences of inflammation, 
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they miiBt be associated with the following conditions : 1. The cadaver must 
not be in a state of decomposition ; 2, the endocardium must be thick- 
ened ; 3, a certain amount of pus must be present ; 4, or, at leasts other 
inflammatory lesions such as softening or friability of the endocardium, 
ulcerations, or erosiona Fbrster ' adds that the redness of imbibition is 
superfidaL 

Cadaveric imbibition is confined to those parts which correspond to the 
red portions of the heart-dot, and the limit of redness is bounded by a line 
parallel to the horizon, whatever may have been the position of the body. 

Finally, inflammatory redness differs from post-mortem imbibition, in- 
asmuch as it extends deeper than the latter. 

The second characteristic, of inflammation is thickening of the endo- 
cardium, accompanied by friability and softening. If the disease has lasted 
a week the thickening is marked upon the valves, where it is characterized 
by a cloudy, unpolished, corrugated appearance, and by adhesion to the 
subjacent tissue& No exudation can be detected. Forster states thai 
this appearance of endocarditis is due to proliferation of the cells of the 
connective tissue. 

Small fibrinous cysts, due to the disintegration of fibrin (Lebert^ Char- 
cot, Yirchow), are sometimes found. It is generally admitted that no pus 
can be detected, but Lancereaux states that he has observed it In such 
cases the small abscesses are found in the deep connective tissue layer, and 
are, so to speak, sub-endocardiaL 

The third characteristic of endocarditis is the production of vegetations. 

They are so small at times, that they result merely in a rough, sha- 
greened appearance of the serous membrane. In this shape they extend 
often over a large part of the left auride and ventride. They are some- 
times much larger and attain the size of a pea. In the horse I have seen 
them an inch in length. As a rule, they are conical, sometimes are ar* 
ranged in niunmular patches, but generally in raspbeny-Uke projeotiona 

They are situated commonly upon the auriculo-ventricular or semi- 
lunar valves, more rarely at the orifices. Those upon the semilunar valves 
are situated, in general, near the corpus Aurantii ; they are not situated 
upon the edge, but f(^ow the vascular network. Comil and Banvier have 
shown that they are due to proliferation of the cells of the flattened layers 
with infiltration of a certain number of white blood-globules and a hyaline 
layer of fibrin. According to Elebs,' the vegetations generally contain 
micrococci We will see that these organisms play an important part in 
ulcerative endocarditis. 

In chronic endocarditis, on the other hand, the lesion assumes the char- 
acter of an interstitial inflammation, with a tendency to cirrhosis or sde- 
rosis of the valve. 

1 Fdrster : Handb. d. path. Anatomie. 1868. 

* Boeenstein : Krankheiten des Henens, p. 99. Leipzig, 1979. 
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As the lesionB are in contact with a rajud current of blood, it follows 
that they will be swept away if not very adherent to the subjacent tissuea 
Thus the fibrin which has been remoyed from the blood by projections, 
and the vegetations themselyes when their base is not firmly attached, are 
carried away by the blood. The detached particles constitute emboli, 
which pass to the difllbrent viscera. 

According to Sperling, among 84 cases of embolism from endocarditis 
of the left hearty the various organs were affected in the following propor- 
tions : 

Kidney 57 times. 

Spleen 89 ** 

Ram 16 " 

Skin U " 

liver and intestines 1 ** 

126 " 

When the emboli are large and visible to the naked eye they produce 
ftw»wiiA of the organs, and then necrobiosis ; when very small or micro- 
scopic they produce infarctions and abscesses. 

These infarctions are recognized by their pyramidal shape, representing 
the ramifications of the circulation. They are red, black, brown, or cheesy, 
according to age. Yirchow states that, unlike dots, they cannot be dis- 
solved in potadi, a characteristic since confirmed by other observers (Char- 
cot, Chalvet^ Lancereaux, Dujg^et^ Hayem). 

In the foetus, in whom the right heart acts more vigorously than the 
left, endocarditis affects the former more frequently. Bauchfuss collected 
192 cases of endocarditis on the right side in the foetus, and only 15 cases 
on the left side. 

After birth, this relation is reversed, the left heart being affected much 
more frequently than the right 

According to the majority of writers, pericarditis is much more frequent 
than endocarditis The frequency of the latter affection in acute articular 
rheumatism has also been investigated. Bamberger gives the proportion 
as 20 to 100; Lebert, 17 to 100 ; WunderUch, 15.7 to 100 ; EoUe, 12.6 to 
100. 

BouQlaud alone has given a much larger proportion, viz., 80 to 100. I 
am convinced, from my investigations on ansemia, that Bouillaud has classed 
among the endocarditides all the blowing murmurs produced by ansemia, 
and I have shown how frequent these murmurs are. 

^erling furnishes the following figures with regard to the location of 
endocarditis in 800 cases : mitral valve, 255 times ; aortic valve, 129 times ; 
tricuspid valves, 29 times ; pulmonary valve, 8 times. 

We also furnish the following statistics : 

Willigk, among 4,567 autopsies, noted 288 valvular lesions, or 5 per cent 
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Fdrster, amoDg 689 autopsies, noted 72 valYolar lesions, or 11 per cent 
Ohambers, among 2,161 autopsies, noted 867 Yslvular lesions, or 17 per 
cent. 

With regard to sex : 

WilHgk, among 288 cases, observed 86 males, 162 female& 
Cason, among 41 cases, observed 28 males, 18 females. 
Bamberger, among 280 cases^ observed 118 males, 112 females. 

DuoNosis OF Enixkubditib. 

The onset of endocarditis is always insidious, especiallj when it occurs 
in the course of other serious affections. As a rule, however, a dull pain 
is experienced, rather a malaise or feeling of anxiety than a severe pain. 
When the pain is intense, it can be explained almost always by a coexisting 
lesion, either pericarditis, pleurisy, or intercostal neuralgia. 

Upon palpation the impulse of the heart is found to be more vigorous, 
or at least it is felt over a greater extent of sur£EU)e than normally. 

Is it necessary to conclude, therefore, that the heart is increased in 
volume ? Some authors have thought so ; but the conclusion will probably 
be reached that this is a puraly theoretical view, if the means at our dis- 
posal for measuring the heart be resorted to with any degree of care. 
Since I discovered the plan for accurate measurement of the hearty I have 
observed nothing of this nature. 

Auscultation famishes very valuable data in simple acute endocarditia 
Bouillaud had noted the presence of a blowing murmur, which he describes 
as sometimes rough, sometimes soft, sometimes shorty sometimes prolonged. 
In order to describe this murmur with the reqmsite precision, I vriU ex- 
amine it under its triple relations of place, time, and timbre. 

The site of the murmur depends upon the site of the lesion, and on 
account of the much greater frequency of the lesions at the mitral valve, 
it is heard particularly at the apex (Figs. 26 and 27). If the region oc- 
cupied by the bruit in this locality is very small, it is heard at the very ex- 
tremity of the apex where the shock is f elt^ and a little to the outside rather 
fnftTi within this point. 

If the region is more extended it covers the right ventricle and ap- 
proaches more or less to the median line, but does not pass the middle of 
the distance between the apex and the median line. 

The region in which it is audible then forms a triangle, tiie apex of 
which is situated between the heart and the axilla ; the base of the triangle 
is vertical and parallel to the median line ; the inferior horizontal border 
is parallel to the lower border of the heart, and about 1 ctm. below it ; the 
upper border of the triangle follows the right border of the heart 

The maximum of intensity of the murmur is usually at the apex of the 
hearty but is sometimes at the upper angle of the schematic triangle. The 
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mnrmur begins exactly at the beginning of systole, it is longer than the 
clicking of the mitral yalves, and lasts during the entire period of systole. 

It ooTers, therefore, the lesser period of silence and continues until the 
second sound. But it is not always arrested at this period, and may con- 
tinue even during diastole. The murmur is then reinforced during the 
clcMSure of the semilunar valves^ and is prolonged into the greater period 
of silence, thus assuming the appearance of a systolic followed by a dias- 
tolic murmur. For this reason I have given to this prolonged systolic 
murmur the name ** paradox bruit." It will be considered in detail under 
the head of mitral insufficiency. This prolongation of the systolic murmur 
into the period of greater silence is only heard over a very small space, 
usually toward the outer angle of the schematic triangle ; as we approach 
the median line the bruit becomes shorter and soon purely systolic, fol- 
lowed by a veiy clear semilunar click, thus showing that these ysItcs are 
healthy. 





Fio. 96.— SoheiDA of the Blowing Murmur of Flo. 27. 

Mitxttl Bndocarditis. 

The murmur raries in timbre, being sometimes soft^ at other times be- 
ing more metallic 

I stated above that the murmur presents its maximum of intensity, as a 
rule, at the apex, but never at the inner angle of the schematic triangle, 
thns differing entirely from the pericardial friction sound, which always 
presents the minimum of intensity at the apex. When the two afifections co- 
exist the schematic triangle assumes a peculiar shape ; it first covers the 
pericardial triangle, and then shows a prolongation toward the axilla. 

How is the murmur affected by changes in the position of the patient? 
Sidney Binger, Hardy, and Behier state that it increases when the patient 
is seated ; Cuffer asserts that it is intensified in the recumbent posture* 
For my own part I have never noticed any great difference. 

The pulse is frequent in endocarditis and may rise to 140 or 160. The 
6 
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rhythm is irregular, with intermisaiona and inequalities in suocessiye pul- 
sations. 

The temperature is elevated, even when the endocarditis deTelops dur- 
ing the course of a febrile disease : at times a chill is observed. 

The venous circulation is interfered with ; a bluish tinge of the face 
and hands and oedema of the lower limbs may be noticeable. On the part 
of the respiratory organs we notice anxiety, oppression, orthopnoea, which 
may lead to fainting and lipothymia. 

When the endocarditis occupies the aortic orifice, the symptoms differ 
to a remarkable degree, not alone with regard to the local but also the 
^general symptoms. 



-.^.^.^ 





Fio. 38.— Bohema of the Blowing Murmnr of Fio. 99. 

PericarditiB with Mitral EndocarditlB. 

In this event the inflammation is localized at first upon the nodules of 
Arantius. If the vegetations acquire a certain size they result in narrowing 
of the orifice, and a murmur is found which forms an ascending column 
along the right border of the sternunL This column usually starts from 
the third right costal cartilage and rises to the clavicle (Fig. 29). 

The murmur is systolic and covers the lesser period of silence ; it is 
followed immediately by the semilunar dick, but it never passes into the 
greater period of silence. It remains purely systolic. With regard to 
timbre, it is usually rough and superficial ; it is not affected by a change 
in the position of the patient 

If the lesions are such that insufficiency is produced, the murmur is en- 
tirely different It then forms a descending column which starts from the 
third right cartilage ; this column, which is almost as large as the sternum, 
occupies the right border and largest portion of this bone, and often de- 
scends below the inferior border of the heart (Fig. 30). 

This bruit is diastolic and replaces the dick of the aorta, but is not pro- 
longed very far into diastole, since it hardly ever suppresses entirdy the 
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greater pesiod of silence. It is soft and deep, and is increased by stand- 
ing, which enables it to flow back more completely into the ventricle. 

Not alone the local phenomena but the general ones also differ. It does 
not give rise to cyanosis but to pallor and antemia, a sort of temporary 
chlorosis with anaemia. 





Fxa. 90. Fxo. 81. 

These two systolic and diastolic murmurs are readily distinguished 
from anaemic bruits, as they are situated on the other side of the sternum. 
However, they are often associated with one another, as is shown in Fig. 
31, which shows the location of an anaemic murmur in the pulmonary artery 
and a diastolic murmur of aortic insufficiency. 

Differential Diagnosis of Endocarditis from An-emia and Pericarditis. 

There is no necessity of dwelling long upon the differential diagnosis 
of anaemia and endocarditis. The evident localization of the murmur 
either at the apex of the heart or at the right of the sternum shows that 
the pulmonary artery is not affected. 

Ansemia, on the contrary, gives a blowing murmur which is evidently 
in the pulmonary artery. I need merely refer to the chapter on anaemia, in 
which I have shown that it is always possible to distinguish anaemia from 
endocarditis. 

If the murmur is situated at the apex alone, there can be no question 
of anaemia^ since this is always associated with the murmurs in the pul- 
monary artery and right jugular. If there are three localities in which 
the bruit is heard, it may be due to endocarditis or anaemia ; as anaemia is 
modified more rapidly than endocarditis, it may be concluded, if the mitral 
murmur disappears first, that we have to deal with anaemia, not with en- 
docarditia If the mitral bruit is accompanied by a jugular bruit, without 
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one in the pulmonary artery, there is evidently a coincidence of anaemia 
and endocarditis. 

Finally, if the three murmurs coexist, an4 that in the pulmonary artery 
disappears first, ansemia and endocarditis are both present. 

The following are three new illustrations of these combinations : 

Observation XXV. Rheumatism, Endocarditis with a Mitral Murmur^ 

and Ancemia tmth a Cermcal Murmur. — Ernestine D ^ aged seventeen 

years, entered the hospital March 28, 1877. 

The patient suffered from acute articular rheumatism a year ago, and 
since that time she has been subject constantly to palpitation of the heart 

Five days ago she was seized with lumbago. Upon admission she com- 
plains of lumbar pains and dyspnoea. The impulses of the heart are vig- 
orous ; the apex beats behind ^e sixth rib. Auscultation shows a bloimg 
murmur, widi reinforcement, in both jugulars ; nothing in the pulmonary 
artery. A systoli c blo wing miumur is heard at the apex. 

CtesEBVATiON XXVI. Acute Articular Bheumatisni with Anoemia, tmthout 

Endocarditis. — Marie G , entered the hospital for a second attack of 

acute articular rheumatism. A bruit de diable is heard in the jugulars 
and a marked bruit in the pulmonary artery ; nothing at the apex. 

Observation XXVU. Acute Articular Bheumajtism unth Ancemia, tvUhout 

Endocarditis. — Marie K , entered the hospital March 4 1881, suffering 

from acute, monoarticular, gonorrhoeal rheumatism. April 15th, a fre^ 
attack occurred, involving a large number of joints. The patient com- 
plained of palpitation, and auscultation revealed two ansemic murmurs, one 
m the vessels of the neck on the right side, the other in the pulmonary 
artery. The latter miumur is situated in the left second intercostal space ; 
it is systolic and is followed immediately by the second sound of the heart ; 
its timbre is rough. The murmur increases upon the cessation of resfpira- 
tion. 

I do not speak of the diagnosis of an endocarditis situated in the pul- 
monary artery and which may be mistaken for ansemia, since endocarditis 
in this locality is extremely rare. However, Dujardin-Beaumetz has ob- 
served one case. In such an event the bruit is located in the second left 
intercostal space, but is not accompanied by a jugular bruit, as is the rule 
in anaemia. 

The diagnosis between tricuspid endocarditis and anaemia will be 
rendered easy by the difference in the location of the murmurs, the former 
giving rise to a systolic bruit situated at the level of the fifth costal car- 
tilage, near the sternum and near the border of the heart 

Differential Diagnosis between Endocarditis and Pericarditis, — These two 
affections have certain common characteristics, but their bruits differ 
notably from one another : 

1. Topography. — The topography of endocardial murmurs depends 
upon the orifices affected. They are situated almost always at the periph- 
ery of the cardiac triangle, and pass beyond it on various sides — toward 
the axilla in mitral disease, toward the right clavicle in aortic disease, and 
toward the left clavicle in affections of the pulmonary artery. 
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The bniitfi of pericarditis are limited to the pericardial triangle, par- 
ticularly to the middle and lower portion along the left border of the 
stemom. This site may be occupied also by a tricuspid murmur, and the 
characteristics of the latter will be discussed at a later period. 

2. Time. — The bruit of pericarditis is often systolic and diastolic, with 
a sensation of coming and going which is not met with in endocarditis. If 
the bruit is only sjrstolic, it is recognized neyertheless by its timbre and 
modifications. 

3. Timbre, — The bruit of pericarditis may be soft like that of endocar- 
ditis, but this is exceptional ; it is much more frequently a friction sound. 

4. Depth. — The bruit of pericarditis is much more superficial than that 
of endocarditis. 

5. Evolution. — As the exudation increases the friction sound rises; 
extends above as it diminishes below, and reappears when the exudation is 
absorbed. 

6. Pericardial murmurs are modified readily by pressure upon the 
sternum, change of position, etc ; this does not hold good of endocardial 
murmurs. 

Differential Diagnosis between Endocarditis, Pleurisy, and Pneumonia. — 
At first sight this may seem puerile, but we know that the central organs 
of circulation may give rise to extracardiac murmurs which are singularly 
deceptiye. In such cases, cessation of respiration will almost always suffice 
to recognize their true character. I refer the reader to the chapter on 
anaemia, in which the characteristics of these murmurs have been considered 
in detail 

Diagnosis of Endocarditis and Myocarditis. — Logically this diagnosis 
should not be ma4e until the symptoms of myocarditis have been de- 
scribed. 

For the present I will suppose that the patient presents in a marked 
manner the symptoms attributed to endocarditis, and that ansemia, peri- 
carditis, etc., have been eliminated. Are we, therefore, certain that we 
have to deal with an attack of endocarditis ? 

Palpitation of the heart and a murmur at the apex are observed very fre- 
quently during the course of an acute articular rheimiatism, and the diag- 
nosis of endocarditis is made at once. But if this murmur disappears after 
a few days without leaving any effects upon the action of the heart, can we 
be certain that it has been produced by an exudation ? Furthermore, if 
this murmur, as sometimes happens, difiuappears for a few days and then 
reappears, the theory of a permanent lesion becomes problematical 

I have supposed that a bruit which acts in this manner may be the re- 
sult of a temporary paresis of the cardiac muscles, particularly of the col- 
uninsB camesB, ie., a form of localized, temporary myocarditis. 

CouBSE OP Acute or Subacute Plastic Endocabditis. — Plastic endocarditis 
usuaUy lasts one to three weeks and then ends in resolution. It often ter- 
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minates in chronic sclerotic endocardiid& At other times it proves fatal by 
complications which are situated either in the myocardium or surrounding 
organs (myocarditis, pericarditis, pneumonia, pleurisy, embolism). In these 
cases death may not occur until the end of two or three months. We may 
even ask, with Fuller, whether vegetations which have once formed, may 
not disappear. 

The diagnosis of endocarditis also includes its causa It may be pri- 
mary, due to cold, and not followed necessarily by articular affections, al- 
though in such cases it is usually the first manifestation of acute articular 
rheumatism. It is said that it is never traumatic in its origin, as pericar- 
ditis may be. 

Endocarditis, then, is usually symptomatic of rheumatism, particularly 
of the acute articular variety. It may also be symptomatic of gonorrhoeal 
rheumatism. Some writers have observed endocarditis during the course 
of gonorrhoea without articular complication. 

The other diseases which predispose to endocarditis are : pregnancy, 
and particularly the puerperal condition, scarlatina, variola, rubeola, diph- 
theria, erysipelas, nephritis, and finally syphilis (Bicord, Lebert^ Yirchow). 
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CHAPTER Xm. 

ULGERATiyE ENDOGABDITia 

Ulcerative endocarditis is remarkable for the loss of substance it occasions. 
It appears to affect particularly those parts in which the connectiye tissue 
is abundant, the mitral and aortic Talves, even the tricuspid and pulmonary 
valves. The lesions are more frequent in the left heart than in the right, 
though the difference is not so great as in plastic endocarditis. 

The lesion is deeper than in the latter form, it is situated in the fibrous 
layer. The ulcerations are found especially upon the mitral valve, at the 
edge of one or both leaflets, sometimes in the midst of vegetations, some- 
times on the opposite surface ; at times small abscesses are found under 
the endocardium. 

The aortic valves are affected usually upon their upper surface. The 
ulcerations are surrounded by vegetations, and perforation of the leaflets 
may occur. 

At other times the ulceration spreads laterally, separates the layers of 
the valves and forms cavities with narrow ox>enings, which are filled with 
blood and form small aneurism& 

At the onset, the protoplasm of the ceUular elements becomes swollen 
and cloudy ; then the endocardium in the affected region becomes opaque, 
grayish, and less smooth, and, if the process continues, it attacks the nuclei 
of the elastic elementa The endothelial covering begins to disappear in 
places, and the lymphatic oorpusdes make their way into the intersticea 

Fibrinous deposits then appear upon the affected spots, and the sub- 
jacent tissue becomes soft and friable. The small granulations and the 
deposits covering it are detached, the tissue softens, and ulceration is pro- 
duced. In addition to these ulcerations foci of myocarditis are found, and 
these may empty their contents into the endocardium. 

The blood presents lesions corresponding to the two forms, the septic 
and purulent 

In the septic form, Yirchow found in the blood the debris of the endo- 
cardium ; in the infarctions, Charcot and Yulpian found fine granulations 
which resisted acid and alkaline reagents, and the fibrinous detritus of pus- 
globules, in fine, putrid capillary emboli 

In the form which resembles purulent infection, the fluid is not really 



Digitized by VjOOQIC 



88 DISBASES OF THE HEABT. 

pus (Virchow and Charcot) but disintegrated fibrin, and the secondary ab- 
scesses, therefore, are not true metastatic abscesses. 

The myocardium is profoundly changed. The muscle is soft and fri- 
able ; in places, the fibres present fatty granulations. The nuclei of the in- 
terstitial tissue are increased. At the surface of the muscle, either beneath 
the endocardium or pericardium, are found small foci of gianulo-fatty 
granulations which appear to be altered leucocytes. The muscular fibres in 
the affected parts haTe lost their transverse strisB. Finally, the myocardium 
contains true abscesse& The pericardium is covered sometimes by false 
membranea In addition there are certain lesions produced by the de- 
tachment of particles from the central lesions (in&rctions), though these 
are not constant The infarctions may be present in the erpleen, kidneys, 
brain, and liver. 

In this case the spleen is softened, and one portion is found to have a 
different color from the rest of the surface. This part corresponds to an 
obliterated vessel At the outset of the lesion, a deep redness, a simple 
hypersBmia, is found ; but at a later period, an indurated mass is found of 
a yellowish chamois color. At a still later period, the tissues may be dis- 
integrated and become difflyent, but true pus is never observed. 

In the kidneys, the infarctions occupy the cortical substance and form 
a yellowish pyramidal mass, the base being situated at the periphery, and 
the apex toward the centre. The infarction is pale yellow, surrounded by 
a red or violet circle. In addition scattered ecchymoses are noticed. Du- 
guet and Hayem have sometimes found very small infarctions, which can 
be enucleated and are formed of leucocytes and red blood-globulea 

In the brain, the spots of softening occupy the optic thalami and cor- 
pora striata. A thickened false membrane is found in the fissure of Sylvius, 
corresponding to an obstruction of the middle cerebral artery. A certain 
number of small uniform foci are found and, upon the meninges, thicken- 
ing of the membranes and ecchymotic spots. 

Infarctions in the liver are rare. The organ is found enlarged, friable, 
soft and yellowish. The hepatic cells are altered, they contain fatty gran- 
ulations which are sometimes the cause of the jaimdice. 

As a rule the limgs are but little affected ; congestion of the lower parts 
and a few purif orm patches may be observed. 

Hemorrhages are found disseminated throughout the intestinal tract, 
the muscles, parotid gland, retina, choroid, and finally the skin. Deposits 
of tyrosine and leucine may be present in the bones. 

Pathogeny. — Senhouse-Eirkes thought that the cardiac products are 
detached, obliterate the small vessels, and lead to necrosis of the corre- 
sponding field of circulation. 

Yirchow has supported this view by showing the analogous chemical 
composition of the fragments found in the vessels at the centre of the le- 
sion and the changes of the endocardium. 
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Charcot and Ynlpian accept this theory, but do not believe that these 
fragments possess a peculiar septic nature. 

Jaccoud and Lancereaux regard this affection as representing some- 
times putrid infection, solnetimes purulent infection. 

Finally, Dupuj, Duguet, Hajem, and Martineau think that the periph- 
eral lesions are not due to embolism, but that they may be produced under 
the sole influence of the general condition. 

Diagnosis of Ulcerative Endooabditis. — The symptoms may be divided 
into two classes : 1. The central or cardiac disturbances and the general 
symptoms produced by the a dynamic condition. 2. The symptoms pro- 
duced by lesions of the different viscera. 

The cardiac symptoms are often slight, and lost in the general grave 
disturbances presented by the patient. At other times they are marked, 
but the condition of the patient does not permit a methodical examination. 

The pain is sometimes very acute, and the patient may be tormented 
by such excessive anguish that he is unable to rest He suffers from pain- 
ful palpitations which are increased on the slightest movement. The heart 
beats irregularly, sometimes with violence and rapidity, at other times 
there are periods of syncope in which the pulse scarcely can be felt The 
examination of the heart is difficult, as percussion is painful and the pa- 
tient cannot endure pressure upon ther cardiac region. Blowing mm*murs 
are heard which vary in situation and intensity, some being due to endo- 
carditis, others to pericarditis. 

The general symptoms always present a grave appearance : anxiety, 
orthopnoea, lipothymia, tendency to syncope, frequent pulse accompanied 
by elevation of temperature (up to 40''), finally the prostration, delirium, 
and even convulsions. In the adynamic form, prostration predominate& 

The patient lies in a condition of low delirium, is constantly muttering 
incoherently, but often returns to the same ideas and subjects. The tongue 
is dry and black, the face is often jaundiced, the abdomen tympanitic ; 
diarrhoea is usually present The lungs are congested and disseminated 
crepitant r&les are heard. Tl^e temperature is high ; the pulse is often soft 
and dicrotic. 

In the pysemic form all these symptoms are present, but they are in- 
terrupted from time to time by violent and repeated chills, followed by 
feter and sweat ; these symptoms sometimes return at regular intervals. 
Jaundice is almost always present. 

The visceral phenomena are marked by congestion of the base of the 
lungs with dyspnoea and the rdles of pneumonia, tubular breathing and 
muoo-purulent expectoration. The spleen is painful and enlarged ; the 
urine contains albumen. 

The most frequent causes of ulcerative endocarditis are overwork, and 
then the puerperal condition. O. Diir reports that among 6,848 parturient 
women endocarditis was noted 63 times, and that 11 of these cases as- 
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sumed the ulceratiTe form. Winge observed it as a complication of rapture 
of the urethra produced by a false passage ; Eisenlohr, in a case of verte- 
bral caries. Yirchow regards as a predisposing cause the existence of small 
arterial vessels, such as he has found in chlorosis. Elebs asserts that it is 
due to the introduction of micrococci, which enter through the medium of 
wounds, as, for example, in the puerperal condition ; that these microbes, 
circulating in the blood, form embolic obstructions in the capillary vessels 
of the valves, leading to necrobiosis of the parts, and consequently to ulcera- 
tion and its sequencer 

The diagnosis reduces itself then to two pointa If the endocarditis 
is primary, the characteristics of the disease vnll be manifested and its 
nature established by the nature and gravity of the general phenomena. 

In the other event, we have to deal v^th a grave puerperal, eruptive, 
typhoid, or other disease, in which serious symptoms appear, particularly 
with reference to the heart A careful examination of the patient must 
then be made in order to determine whether the complications are caused 
by a cardiac lesion. 

Ulcerative endocarditis lasts five or six weeks when it is primary or 
engrafted upon an old valvular lesion. The duration of that form which 
occurs during acute articular rheumatism is not more than two to four 
week& Finally, the variety which appears during the puerperal condition 
or grave fevers, does not last more than four to six days. The termination 
is dways fatal 
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CHAPTER XIV. 

CHBONIG OR SGLEBOnO ENDOCARDITIS. 

Chbonio endocarditis is rarely general; it has even a greater tendency 
than acute endocarditis to localize itself upon the yalyes of the hearty the 
orifices, or their Ticinity. The localization yaries with age. The right 
heart is affected most frequently in the foetus ; in adult life and adoles- 
cence, the mitral yalve ; in old age, the aortic yalye. 

The lesions of chronic endocarditis consist mainly of hyperplasia of the 
coDnectiye tissue, which forms, as in the other yiscera, an induration which 
causes atrophy of the neighboring elements ; the parts then become re- 
tracted and finally undergo fibrous or calcareous transformation. 

If the chronic endocarditis follows the acute form with yegetations, the 
latter become hard and form a sort of saw, either at the edge of the yalye 
or a little higher, near the orifice. The lesion often is not limited to the 
valyes, but may affect the chord® tendinse and the free extremity of the 
papillary musclea The following table shows the frequency of the occur- 
rence of the lesion in the different yalye& 

Mitral. Aortic. Tricuspid. Polmonarj. 

Barclay 51 61 

Ormerod .133 118 17 4 

Bamberger 150 50 

Forget 10 9 

Kaulis 22 13 

Sperling 265 129 19 5 

621 380 36 9 



Left heart 1,001 Eight heart 45 

I wiU study the lesions of the yalyes and orifices in their order of fre- 
quency. 

Lesions of thb Mitbal Yalyr. 

Anaiomicdl iXito.— The left ventricle forms the posterior half of the 
heart It has the shape of a triangular pyramid, and consequently has 
three surfaces, three borders, a base and apex. The inferior surface, like 
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that of the right ventricle, rests flat upon the diaphragm. The ventricular 
groove divides the lower surface of the heart into two equal parts, each 
ventricle presenting an equal surface to the diaphragm. The posterior sur- 
face of the left ventricle, forms the posterior or pulmonary surface of the 
heart. 

The base is formed by the aortic and mitral orifices. The aortic oiifice 
forms a plane which is directed outward and upward ; the mitral looks 
upward, outward, and backward. But in those cases in which iusuffi- 




Fxo. 32.— Inner Surface of the Left Ventricle (Cruveilhler). 

ciency arises from excentric hypertrophy and dilatation of the heart, the 
posterior border of the mitral orifice is directed more and more to the 
left, and the orifice is directed, finally, from before backward. 

The aortic orifice is closed by the semilunar valves, the venous orifice 
by the mitral valve. 

The capacity of the left ventricle has been determined by Legallois, 
by means of the weight of mercury which it will hold. This was found to 
be 10.68 for the left ventricle, and 11.72 for the right ventricle. 

The cavity of the left ventricle is ovoid in shape. The inner surface is 
smooth in the region near the aortic orifice in the arterial portion ; it is 
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bonnded behind in its auricular part and toward the apex by a trellis, the 
meshes of which become closer as they approach the apex. In this region 
the elongated meshes form a sort of spongy tissue (Fig. 32). These meshes 
are formed by the three classes of columnsB camese (Fig. 33). 

The apex of the left ventricle constitutes the apex of the heart. 

The mitral valye is composed of two leaflets, an anterior larger one 
which is parallel to the anterior surface of the heart, and a posterior one 
which is much smaller (Fig& 34, 35, 36). 




Fig. 88.^Iiiner SnrtAoe of Left Ventricle atripped of the Endocardium (M. S^). 

The anterior valve divides the cavity of the ventricle into two unequal 
parts, an anterior larger part, known as the aortic or arterial cavity of the 
ventricle, and a posterior smaller one, known as the venous cavity. Each 
papillary muscle is inserted into both leaflets, the anterior one into the in- 
ner portion, the posterior one into the outer part of the valves. 

The mitral valve is connected by its adherent border with the circumfer- 
ence of the mitral orifice, and at its free border with the chordae tendineae. 

1. The chordae tendineae of the first order, the strongest ones, are con- 
tinued upon the outer surface of the valve, and inserted into the fibrous 
rings ; some are free, others adherent 

2. Those of the second order are arrested upon the sides of the valve, 
without being continued to the fibrous rings of the orifice. 

3. Those of the third order are arrested at the free border of the 
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yalve ; they are deriyed usually from the columnsB and rarely from the 
papillary muscle& 

To recapitulate, the right mitral valve divides the cavity of the left ven- 
tricle into two unequal parts. The anterior or arterial cavity is smooth 




Fio. 84. 



upon its valvular surface and upon the anterior surface formed by the sep- 
tum. It presents no columnse camese of the first or second order and 
none of the third order, except in the lower part, so as to ofifer no rugosity 
which may interfere with the exit of the blood during systole. 




Fio. 85.— Mitral Valve, separated (M. S6e). 

Behind the right mitral valve is found superiorly the mitral canal, which 
passes from the auriculo-valvular orifice to the valvular border, then the 
trellised work of the tendon which serves as a communication between the 
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arterial and yenous portions of the yentricle, and lower down the columnsB 
camesB of the first order. 

Physiological Data.—AJl are agreed with regard to the condition of the 
heart during diastole. The heart, in dilating, stretches the columnsB car- 
nesB and the yenous yalyes and onfices are open. 

A number of theories haye been adyanced with regard to systole. Ac- 
cording to one theory, which was adyanced by Lower in 1679 and has re- 
ceiyed a number of modifications, the occlusion of the orifices by the yalyes 




Fio. £6.— SmaUer ICitnl yalve, teen from behind (CraTeilhier). 

is e£fected passiyely by the pressmre of the blood. But all theories of this 
nature leaye out of sight the cardinal &ct that systole is an actiye muscular 
contraction. 

The second theory is that of actiye occlusion. As early as 1825 Meckel 
stated that the yarious parts of the yalyes are approximated to one another 
and the auriculo-yentricular orifice closed with force by the energy of the 
yentricular contraction. 

Burdach (1827) obseryed that if the stretching of the yalyes was a 
passiye phenomenon, the presence of the papillary muscles was needless. 
According to him, when the papillary muscles contract they stretch the 
yalyes like sails, separating them from the walls. They are drawn in the 



Digitized by VjOOQIC 



96 



DISEASES OF THE HEART. 



directioii of the axis of the ventricle ; the ocdosioii is completed, he saya, 
by the pressure of the blood. 

It is difficult to understand this view, as Bouillaud calls the columnse 
camese tensors or elevators of the valvea But his next remarks are veiy 
just. He states that, during systole, the left or auricular half of the left 
ventricle is almost entirely efiieu^d, while the right or arterial half throws 
into the aorta the column of blood which it has received from the left 
auricle. 




Fio. 87.— BetpectiTe Fotitton of the three Pftpillary Mneelee. 

Marc S6e* has developed the theory which was first advocated by Par- 
chappe. He states that the systole is an active function and that, while the 
entire ventricular walls contract, the papillary muscles also contract, and 
that the e£fect of the contraction is to produce tension of the chordse ten- 
dinesB and lowering of the valves despite the shortening of the colunmsB 
camese. 

The papillary muscles of the left ventricle are arranged in such a man- 
ner as to fit into one another and to fill up the left portion of the cavity 
(Figs. 37 and 38). In contracting they draw to the left both leaflets of the 
mitral valve which are applied against one another and against the ventric- 
ular walL The right leaflet plays the essential part in the dosure of the 
auriculo-ventricular orifice. But neither the left leaflet nor the two acces- 



> Marc See : Snr le mode de f onctionnement des valvules auriculo-ventriciilaires da 
coenr, Archives de physiologie, 2e serie, t ler, p. 381. 
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8017 Talvular tongues are uselesa They preyent the reflux of blood along 
the wall into the yentricle. 

The theory of actiye occlusion may then be summed up as follow& At 
the moment of systole the contraction of the columnss pulls upon the 
Yalves and maintains them in the direction of the axis of the heart The 
pressure of the blood forces the two leaflets against one another (Bur- 
dach). 




Pio. 88.— Figure showincr the Interlacing of the Oolnmiin Cunen. 

The yentricular contraction, by approximating the columnsB camese, 
fills up the auricular portion of the cayity of the left yentricle (Cruyeilhier). 
The yalyes are folded and the tendons come in contact in such a manner as 
to dose the space which separates the yalyular borders of the columnse car- 
neae (Parchappe). The papillary muscles are applied to one another and 
close the cayity in the region of the apex (M. S^e) (Fig. 38). 
7 
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CHAPTER XV. 

LESIONS OF THE MITRAL VALVE AND OEIPICB— NARROWING— IN8UF 

FIOIENCY. 

.Anatomo-Pathologicd Data. — We have seen that acute endocarditis aflfects 
the mitral valye much more often than the other regions of the endocar- 
dium. These lesions usually occupy the auricular surface of the valve and 
generally its free border. If the process is mild, proliferation of the con^ 
nective tissue of the valve occurs. This sclerosis also attacks the tendons, 
which become shortened, and reaches the free extremities of the papillary 
muscles, which are indurated. At a later period calcareous incrustations 
in the valve develop, especially upon its free border. In some rare cases 
the lesions are situated at the orifice. 

The theory of the action of the mitral valve which we have described, 
forces us to admit that every lesion of the valves produces both narrowing 
and insufficiency. But it is true that at a later period one of these lesions 
will predominate. 

In such cases there is both stenosis and insufficiency. If the orifice is 
small it admits very little blood and the obstruction to its entrance is con- 
siderable. But if the orifice is immobile the insufficiency is in reality 
total, since the opening will admit as much blood as entered. In such cases 
the insufficiency is as complete as if the valve were entirely suppressed in 
a healthy subject. 

When the mitral lesion is accompanied by dilatation of the heart, with 
or without hypertrophy, it will be foimd that the papillary muscles are 
separated from one another, that the trellis formed by the chordse tendins 
has large meshes, and that the lower border of the valve forms the section 
of a tubular orifice. 

In the first case the diastole is retarded and the quantity of blood 
conveyed at each systole is diminished ; in the second event the diastole is 
easy and systole inefficient. 

After the mitral lesion has been established, the secondary disturbances 
will vary a little according as stenosis or insufficiency predominate. These 
changes are summarized in the following table : 



Digitized by VjOOQIC 



LESIONS OF THB MTTBAL YALYB AND OBIFIOS. 

Stenosis. InsoAoienojr. 

C Enlarged cayity. Enlarged cavity. 

Left auride < Hypertrophic walla Hypertrophic walls. 

( Atiieromatous walls. Atiiieromatous walls. 
•Left ventriftle i I>imini8hed cavity. Enlarged cavity. 

ijeft ventricle | Thinner walls. Hypertrophic walls. 

Papillary muscles. Degenerated before Hypertrophic, 
the walls. 

Aorta. Smaller. Thickened walls. 

T>;«k4^ «^«*«-^i^ f Enlarged cavity. Enlarged cavity. 

Eight ventnde . . . | thickened walls. Thickened walk. 

ny^^^iA ««i«^ J Stretched. Stretched. . 

Tricuspid valve. .. -j jj^g^^eni Insufficient 
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The general symptoms of mitral disease are the ordinary symptoms of 
cardiac affections, dyspnoea on effort, then palpitation and small, often ir- 
regular pulse. 

Examination shows that the apex is lowered and removed farther from 
the median line ; it descends to the sixth intercostal space and is 10, 12, 
15, even 17 ctms. from the median line. It follows that the lower border 
of the heart becomes more and more obliqiie. The depression of the apex 
corresponds to the increased weight of the heart, ie., to the hypertrophy 
of its walla 

The right angle remains at first in its place at the level of the insertion 
of the right fifth cartilage, and the right border is 8 ctm. from the 
median line, but when dilatation of the right heart occurs toward the close 
of Hfe, the vertical border is 4 ctm. from the median line and the angle 
descends so as to correspond to the right sixth cartilage. 

If the hand is applied to the prsecordial region, the impulse of the 
heart will be found to be more diffuse and less distinct, and a purring 
thrill is often felt 

Potain and Eendu have given the following description of this thrill : 
** The thrill of insufficiency never begins before the moment of ventricular 
systole, it prolongs the impulse of the apex and disappears before the 
closure of the semilunar valves. It is propagated toward the axilla and is 
not present at the origin of the large vessels. The thrill, accordingly, 
begins with systole and continues throughout its entire period, covering 
the systolic bruit and the lesser period of silence. 

*' The thrill of mitral stenosis begins in the middle of diastole, is rein- 
forced at presystole and ceases completely at the moment of the prsecordial 
impulse. This thrill is peculiar, inasmuch as it is felt at the end of the 
repose of the heart during the second half of diastole and ceases abruptly 
at the moment when the prsecordial impulse occurs. It is, accordingly, a* 
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diastolic, or to speak more correctly, precfystolic thrill, since it has its 
maximum of intensity immediately before the ventricular systole." 

Two things. must be distinguished here, the fact and the theory. 
The fact is real if we restrict ourselves to the statement that the thrill pre- 
cedes the prsBcordial impulse, but I do not think that it occurs during the 
contraction of the auricle. 

Sphygmographic tracings have demonstrated that in mitral insufficiency, 
and particularly in mitral stenosis, the impulse of the apex is delayed be- 
yond the beginning of systole, and that consequently the moment which 
immediately precedes the impulse of the apex is not the presystole, but 
the beginning of systole. 





Fio. 89. PlO. 40. 

Auscultation. A, Topography of Mitral Murmurs, — ^The soft or rough 
blowing murmurs produced by lesions of the mitral valve have a very def- 
inite situation. When their area is very limited they are situated at the 
level of the apex of , the heart ; when their area increases they spread in 
three directions, outward, inward, and upward toward the insertion of the 
cartilage of the left third rib, i.e., a point corresponding to the mitral 
orifice. 

The mitral orifice corresponds exactly to the sternal insertion of the 
third left cartilage ; the valve is directed from this point directly toward 
the apex and corresponds to the inner part of the third intercostal space 
(this is represented in Fig. 39). When the area of the murmur is very 
small, accordingly, it is limited to the apex ; when it grows larger it forms 
a triangle parallel to that furnished by measurement of the heart, though 
not exactly. Its apex is approximated more or less to the mitral orifice, 
the right inferior angle passes beyond the apex toward the axilla, and the 
internal inferior angle is directed toward the sternum. Of the three sides, 
the inferior descends a little below the border of the heart, as the sound is 
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conducted through the liver. The ezfemal border is oblique, parallel to 
the border of the heart ; the inner border or base is parallel to the sternum 
(Kg. 41). 

When the murmur rises toward the mitral orifice it is heard to a much 
less extent toward the axilla. It then occupies a very extensive area, but 
scarcely passes below the inferior border of the heart (Fig. 42). 

The point of maximum intensity of the bruit also variea When its area 
is yeiy small its maximum is situated naturally at the apex. In the second 
case, in which the bruit passes beyond the apex to the outside, inside, and 
upward, its maximum is also at the apex, and in both these cases the 
murmur is soft But when the bruit increases in intensity, when it be- 
comes rough and there is marked stenosis and roughness of the valves, the 
point of maximum intensity is elevated more and more and is found in 
the fourth, third, and, in certain cases, even in the second left intercostal 





Fio. 41. Fio. 4S. 

space. When the valves are calcified it may be stated, in general, that the 
maximum of intensity of the murmur is found at the upper angle of 
the triangle. 

In certain exceptional cases the murmur may be limited exclusively to 
the second intercostal space. I have then found the leaflets normal, but 
the vegetations and rugosities were situated upon the adherent border of 
the valve, at the orifice itself. 

The question arises. Why does the bruit extend to the apex and not to 
the vertebral column ? According to the general law, it should be heard 
near the fifth spinous, but this does not obtain imless there is considerable 
hypertrophy of the heart It must be concluded that the conditions for the 
transmission of sound through the organs of the posterior mediastinum 
are defective. The transmission of the sound to the apex in the opposite 
direction to the current of blood must be due to the fact that the hyper- 
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tropbied walls of the left heart are a better conductor. It will be Boticed 
that although the mftTimnni of mtensiiy of the bruit is situated at the 
apex in cases of insufficiency, it approaches the mitral valve in cases of 
stenosis and is transmitted directly to the adjacent parts^ the third left 
intercostal space and even the second. 

B. Period, — In mitral insufficiency the first sound of the heart is sup- 
pressed at the mitral valve and is replaced by a blowing murmur. This 
murmur commences with systole, covers the tricuspid sound, and also the 
lesser period of silence in part or entirely, and is followed by the second 
sound or the click of the semilunar valves. Potain and Bendu state that 
this bruit is very loud at the beginning, reaches its maTimum at once, and 
then diminishes. It is not affected by the respiratory movement& 

The bruit corresponds evidently with the systole and the reflux of blood 
from the ventricle into the auricle, and in so far theory is in accord with 
clinical observation. But another point must be considered. Theoreti- 
cally, this murmur should terminate with the systole. Now, if another 
postsystolic murmur is heard at the beginning of diastole, is it due to 
stenosis? 

Let us consider the facts. In examining a patient suffering from mitral 
disease, it is not uncommon to hear at first a soft murmur lasting through- 
out the entire systole, then a reinforcement of the bruit furnished by the 
click of the semilunar valves^ and finally a soft bruit which terminates the 
revolution and thus covers a part of the diastole. 

An inexperienced observer might believe, in such a case, that two pur- 
murs, systolic and diastolic, are present, and that the latter murmur is 
caused by the blood flowing into the ventricle through a narrowed and 
roughened orifice. 

This phenomenon may, indeed, deceive us if the auscultation of the 
murmur is confined to the region of the apex of the heart But if ausculta- 
tion is performed over the entire heart, the following fact will be ob- 
served : in proportion as the stethoscope is brought nearer to the median 
line the murmur is prolonged less and lesa^ and if we have reached the 
middle of the lower border of the heart before arriving at the sternum, it . 
will be noticed that the bruit becomes shorter and shorter and remams 
confined to the systole. Therefore we have to deal with a prolonged sys- 
tolic murmur which assumes the appearance of a diastolic murmur. I 
have applied to it, accordingly, the term paradox bruit 

Observation XXVIII. — C. A entered the hospital in 1877, suffering 

from a mitral affection. Measurement of the heart gave the following re- 
sults : The apex is situated in the sixth intercostal space, and 12 ctm. 
from the median line ; the right or hepatic angle of the heart has not 
moved ; the upper border of the liver corresponds to the insertion of the 
fifth costal caitilage ; the vertical border is 1 ctm. from the sternum ; there 
is evident hypertrophy of the left ventricle. 
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Anseultaiion at the apex reyeals a prolonged systolic murmur eoTer<- 
ing ihe first sound, the lesser period of silence, the second sound, and pro- 
longed into the greater period of silence. This murmur has its maximum 
of duration at tiie apex. It becomes shorter as the median line is ap- 
proached along the lower border of the heart About half way between 
the apex and the median line the duration of the murmur diminishes to 
such an extent that the click of the semilunar yalves is heard distinctly. 
The systolic murmur diminishes still more after leaving this point and dis- 
appears at the level of the tricuspid. It is evident thai tUs was a pro- 
longed systolic murmur. 

Obsebvation XXIX. — ^V , aged thirty-five years, entered the hospital 

in 1878. This woman wbb attacked six years previously with severe bron- 
chitia About the same time she had an abortion and premature labor. 
Since then she has merely suffered, from time to time, from slight palpita- 
tions. 

For the past six weeks she has emaciated considerably, coughs a little, 
and the sputa contain streaks of blood. At the right apex is f oimd dulness, 
rude respiratory murmur, but no rUes. Measurement of the heart gave 
the following results : 

Apex beat in the fifth intercostal space lU ctm. from the median line ; 
liver dulness ascends to insertion of right fifth cartilage. The vertical bor- 
der of heart is 3^ ctm. from median line. 

A bruit is heard over an area forming a triangle, the apex of which is 
4^ ctm. outside of the apex of the heart The murmur is systolic, fol- 
lowed immediately by the semilunar dick. Pulse small, with false inter- 
missiona 

Under the influence of digitalis the murmur becomes more distinct. It 
is prolonged into the greater period of silence, giving the appearance of a 
double systolic and diastolic murmur. On placing ^e stethoscope nearer 
the median Hne, the murmur is found to grow fi^orter and to be purely 
systolic. 

Observation XXX. Mitral Affection ; Paradox Murmur, — J. D , aged 

twenty-seven years, entered the hospital in 1879, suffering from heart dis- 
ease. Examination of the heart : Apex beat in the fifth intercostal space, 
10 ctm. from the median line ; the upper border of the liver corresponds 
to the insertion of the fifth cartilage ; the vertical border of heart is 4 
ctm. from median line. 

At the apex is heard a soft, prolonged blowing Inurmur, the area of 
which forms a triangle which passes about 1 ctm. beyond the apex and in- 
ternally corresponds almost to the edge of the sternum. The bruit begins 
with systole, lasts throughout the ent^ period of systole, and is prolonged 
into the greater period of silence, with a reinforcement at the semilunar 
click, giving the appearance of two successive bruita 

At the level of the tricuspid is heard a murmur which is merely the 
prolongation of the mitral murmur. The murmur is soft, like a jet of 
steam. In fine, it is a blowing murmur, whose maximum is found in the 
fourth space, 5 ctm. from the median line, and indicates a mitral lesion 
with insufficiency. 

I have observed a number of similar cases, but it appears to me to be 
needless to report them. 

To recapitulate, in ausculting a patient suffering from mitral insufficiency 
a double murmur may be heard, the first covering the entire systole, the 
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seoond beginning at the dick of the Bemilonar yalveB and covering a partof 
the greater period of silence. Upon careful examination, however, the bruits 
which appears to be diastolic, is found in reaUiy to be systolic in character. 
In fact, it is sufficient to find that the murmur shortens as we approach 
the sternum in order to assure ourselves that there are not two sounds, bat 
a single prolonged systolic murmur. Furthermore, in proportion as the 
patient grows better the murmur is shortened and becomes purely systolic. 
For this reason I have applied to it the term paradox bruit 

I know of no diastolic bruit at the apex which belongs to a mitral lesion. 
Every murmur of this char^ter heard at the apex is either a paradox bruit 
or is a transmitted bruit of aortic insufficiency. 

Last year I observed, with my friend Dr. Blachez, a man suffering from 
mitral stenosis with considerable hypertrophy, in whom the blowing mur- 
mur, situated in the second intercostal space, began with a rough timbre 
during systole and finished with a soft timbre in diastole ; it was a para- 
dox bruit 




Fio. 48. 

It would be surprising if the passage of blood from the auricle into the 
ventricle, propelled by the feeble contraction of the auricle or aspired by 
the diastole, should produce a murmur, while the blood, flowing back 
into this orifice with all the energy imparted by the ventricular contrac- 
tion, should not produce a murmur. 

The so-galled Preststolio Mubhub. — ^In 1843 Fauvel rendered a val- 
uable service to science in declaring that mitral stenosis is characterized 
not by a diastolic but a presystolic murmur, or rather a murmur preced- 
ing the ventricular systole and corresponding to the auricular systole. It 
is well to repeat here that the physiological cardiac revolution begins with 
the contraction of the auricles and ends with the dose of diastole ; while 
when examined clinically by auscultation the cardiac revolution begins 
with the ventricular systole and ends with the auricular systole. 

The first sound and the lesser period of repose correspond to the sys- 
tole ; the second sound to the closure of the semilunar valves ; the begin- 
ning of the diastole and the greater period of silence include the diastole 
plus the auricular 83rstole. 

The ventricular systole perceived by the ear is preceded, therefore, by 
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a mute systole, the auricular. This difference is well shown by Fig. 43, 
the physiological systole lasting from a to a\ the tsystole of auscultation 
from b to b'. The greater period of repose, from c to b', includes the 
diastole plus the auricular systole. 

Fauvel and all those who have followed him have said with regard to 
the presystolic murmur : This bruit precedes the impulse of the apex of 
the heart and the first sound. It is therefore presystolic in relation to the 
Tentricular systole ; it corresponds to the passage of the blood from the 
auricle into the ventricle through the narrowed orifice. All this is very 
simple. 

But let us see in how far the observation is correct : 1, It is true that 
the pathological bruit in question precedes the impulse of the apex ; 2, 
when separate it precedes the systolic bruit ; 8, upon autopsy this mur- 
mur is found to correspond to a mitral lesion in which stenosis predomi- 
nates. On the other hand, it must be remarked that — 1, This murmur. 




which precedes the systolic murmur, is never a more or less variable 
rough murmur, like the lesion which it is reputed to represent — ^it is 
always a dry dick ; 2, it does not always precede the systolic murmur, but 
is often confounded with it, being distinguished only by a roughness of 
timbre when the systolic murmur is soft ; 3, the trace furnished by the 
cardiograph reveals an important fact, viz. : that the impulse of the apex 
no longer corresponds to the beginning of systole, but to its middle, so 
that what immediately precedes the impulse of the apex is not the auricu- 
lar but the ventricular systole. Accordingly, the murmur which immedi- 
ately precedes the impulse of the apex is not a presystolic miurmur with 
relation to the ventricular systole, but is a systolic miurmur. 

In Fig. 44, which represents the difference between the trace of the 
mitral lesion and the normal trace of the ventricular systole (in the dotted 
line), the delay in the impulse of the apex is indicated by the letters a — a. 

Now, what occurs during this period ? The closure of the tricuspid 
valve and the sound which it produces ; the mitral systolic murmur then 
follows with the impulse of the apex and lasts until the closure of the 
semilunar valvea The first sound which is heard, which precedes the 
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impulfle of the apex and the mitral bruit^ therefore is not a preeystolic 
bruit — it is a systolic bruit, the normal sound of the tricuspid Tslye ; then 
comes the pathological mitral bruit, and finally the semilunar diek. In 
this way we comprehend readily : 

1. Why the so-called presystolic bruit is always a click and not a blow- 
ing murmur. 

2. Why it is not always followed by a short period of silence, as the 
greater or less retardation of the impulse of the apex causes the patholog- 
ical bruit to cover the tricuspid sound more or less. 

3. Why the reflux produced by the ventricular contraction gives rise 
to a murmur, but the flow produced by the auricular contraction does not 
cause it The classical theory admits that the auricular contraction pro- 
duces a blowing murmur, but the ventricular contraction, although it is 
four times more vigorous, and causes the blood to pass through the same 
orifice, does not produce a murmur. 

There is, therefore, no abnormal presystolic murmur ; that which is heard 
at the beginning of the cardiac revolution is the closure of the tricuspid vdves. 
On account of the obstacle to the flow of blood produced by the stenosis^ 
the systole requires a certain time to overcome this hindrance, and conse- 
quently the impulse of the apex is retarded, and at the same time the 
ventricular systolic bruit 

Duplication op the Murbcubs. — Alteration in the rhythm of the bruits 
is another symptom of mitral stenosis. This change in rhythm may con- 
sist either of duplication or reduplication of the murmura 

When patients enter the hospital we find, very often, that the action 
of the heart is so confused that it is impossible to determine its rhythm. 
In proportion as the patient is rested, the frequency of the contractions 
diminishes and the rhythm becomes better marked. A peculiar phenom- 
enon is then observed quite frequently in mitral stenosis. Two cardiac 
revolutions follow one another immediately, indicating tliat the second 
revolution has followed a first incomplete one. Now, in cases of stenosis 
in which the entrance of blood from the auricle into the ventricle meets 
with a certain amount of difficulty, it may happen tliat so Httle blood has 
entered the ventricle during the first revolution that the systole, so to 
speak, has shot wide of the mark. 

Another phenomenon is shown very clearly upon the cardiograph, ie,, 
after two or three complete revolutions the ensuing one is weak, insuffi- 
cient, followed by a period of silence which indicates a sort of cardiac rest ; 
then follows another series of contractions of which the first is the most 
vigorous. The following ones grow weaker and weaker until another 
arrest of the heart occura In such cases we may readily observe that in 
the first pulsation of this series the systole is brusque and complete from 
the beginning, as in the normal condition, then at each following revolution 
the retardation of the impulse of the apex grows more and more marked. 
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In the same manner, if a trace of simple mitral insufficiency is taken in 
a young subject^ the heart is found to contract precipitately at the begin- 
ning and to give an abnormal trace, then, as the emotional excitement sub- 
sides, the trace loses the characteristics of insufficiency. 




Fio. 45. 



Auscultation in these cases may reveal different murmurs. At first a 
sort of rolling* which lasts throughout the systole, and is followed by a 
duplication. Or, instead of the rumbling, a series of one to four bruits is 
heard. When only one is superadded, the supplementary bruit may be 




Fxo. 48.— Pint Trace of Mitral Insnfflolency ia a Toung Subject. 

very near the firdt one and impart a galloping rhythm, or it is nearer to the 
second and gives the rhythm either of calling to arms or the " cry of the 
quail " ' according as it is in greater or lesser proximity to the second bruii 




Fio. 47.— SeooDd Trace, after Besting. 

It is generally admitted in such cases that if the supplementary bruit 
is very near the first bruit, this is duplicated, and that if it is nearer to 
the second, the latter is duplicated. 

> Boiling of A dram *Brait de caille. 
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Let us examine each of these two caaea In the case of duplication of 
the first sound, the explanation is easily given by the cardiograph. If the 
systole requires a certain time for its completion, and the impulse of the 
apex is delayed, two murmurs result, the first of which is the dick of the 
tricuspid, the second that of the mitral valve. It can be understood yery 
readily that a more or less indurated mitral valve will be delayed in arriv- 
ing at complete tension. 




Fxo. 48.— Trace of the Aorte in the Same Patient 

But in this case the mitral lesion plays only a minor i>art, and the 
method of contraction, or rather the energy of the left ventricular systole, 
plays the chief part, so that if one of these individuals is auscultated with 
patience, the duplications are found to appear and disappear under the 
ear. Such a variability of the murmurs cannot be due to a permanent 
lesion, but only to the mode of contraction, so much so that the delay in 
the impulse of the apex can be appreciated readily by the ear. If the de- 
lay is short, the pathological mitral murmur is distinctly preceded by the 
t tricuspid click, but there is no period of silence between the two murmurs 




Fxo. 49.— Trace of the Pulmonary Artery in the Same Individual. 

and they are distinguished solely by a charge of timbre. If the delay in- 
creases and the tricuspid bruit is heard first alone, and as it precedes the 
impulse of the apex, it is called presystolic. If the blovnng murmur is 
short, the galloping bruit results ; then if the mitral murmur is delayed and 
passes the half of the duration of the systole, the rolling rhythm results ; 
if it is delayed still more and precedes the semilimar click by a short 
period, it produces the rhythm of the bruit de caiUe (quail). 
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In fact, even when the bruit de caille is produced, i,e., when the sup- 
plementary murmur immediately precedes the semilunar click, it may not 
be concluded for this reason that the second sound is duplicated. 

If the duplication belongs in reaUty to the second sound, when the 
stethoscope is applied to a point which is nearest to the aortic or pulmon- 
ary Talves, the duplication of the second sound will be heard more clearly 




Fxo. sa 

and loudly than at the apex, where it will be merely a transmitted niur- 
mur. But when the dupHcation is not heard more distinctly when the 
stethoscope is placed in the position mentioned, it is very evident that 
what appears to be a duplication of the second sound is not so in reality. 
What is it? Is it a duplication of the first sound with a corresponding 
delay. I have no longer any doubts on this question. Upon examining a 
certain number of cardiac traces I have found that in some cases the im- 
pulse of the apex is so retarded that it scarcely precedes the closure of 
the semilunar valve& 



v.^A/'^^^^'^^^'VV^^ 






Fio. 51.— False IntermliwionK at S aii.l I. 

I have also learned to understand how, according to the biTisqueness 
of the contraction of the ventricle, the rhythm of the heart was rapidly 
modified, and gave in succession the bruit de galop, de rappel (rolling of a 
dram) and de caille. 

To recapitulate this long discussion upon the murmurs of mitral lesions, 
I will state : 
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The Bjsiolio blowing murmur is explained by the reflux of blood into 
the auricle during systole, it is a systolic murmur which is prolonged ex- 
ceptionally and covers the greater period of silence. It is then conyerted 
apparently into a double murmur, to which I have applied the term paradox 
bruit. 

The so-called presystolic murmur is in reality the sound caused by the 
closure of the tricuspid Talve which begins the systole ; it is followed by 
the delayed mitral murmur. 

The duplication of the first sound is due to the same delay that the 
ventricular systole meets with. 

The apparent duplication of the second sound may really be a duplica- 
tion of this sound, and have its maximum at the arterial orifices, or it is 
nothing more than a more marked delay of the mitral bruit In such an 
event the duplication does not extend to the arterial orificea 




Fio. 6S.— BMllal PolM in Mitral InBoffldeiKty (Marey). 

The duplication of the first sound is explained very readily by the delay 
in the impulse of the apex shown by the cardiograph. The duplication of 
the second sound is caused by the greater tension of the arterial system, 
which accelerates the occlusion of the aortic orifices. 

The PtJLSE IN Mitral LESiONa — ^In the earlier days of sphygmography 
it was believed that each diseased orifice would give a, so to speak, specific 
appearance to the pulse, that we would be able to recognize at first sight 
an aortic, a mitral pulse, etc. Experience has shown that the matter is 
not as simple as it seems. 

In the first period of the disease, during the period of tolerance, if the 
patient is young and the peripheral circulatory apparatus still healthy, then 
if the myocardium is healthy and reacts vigorously against the obstacle 
creiated by the lesion of the orifice, the cardiac or arterial pulse is scarcely 
affected. The cardiac pulse may even present an absolutely normal ap- 
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pearance, as may be be seen in Fig. 47. It may even happen that the 
trace indicates nothing beyond nervous palpitation, as was shown in a 
yigorous girl of eighteen, who was suffering from a very evident mitral 
lesion. 

At a later period, on the contrary, when the myocardium is altered and 
the other organs of circulation are enfeebled, the cardiac contractions grow 
weak, and at certain intervals cannot propel the arterial wave to the end of 
the arterial system ; hence false intermissions (Fig. 51). 




Fm. 68.— Badial PoIm in Mitral Stenoda (lUrey). 

Apart from these two extreme cases, we find that in mitral insufficiency, 
in proportion as the myocardium is changed, the pulse becomes irregular 
in its rhythm and in the amplitude of its pulsations. It seems as if the 
heart is obliged to rest from time to time and that, when it starts again, 
the first vigorous pulsation is followed by others whose energy constantly 
decreases, even despite the action of digitalis. 

The pulsation is often dicrotic and the dicrotism corresponds to the 
abundance of the reflux. 

It is evident from the traces in Fig. 52, which have been copied from 
Marey,' how variable is the form of the radial pulse in mitral insufficiency. 

The characters of the pulse of mitral stenosis are usually negative. All 
that can be said is that frequently, though by no means always, the pulse 
of stenosis is less irregular than tiiat of insufficiency (Fig. 53). 

* Marey : La GirouUtion da Sang, p. 689. 
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RESUMfi OP THE SIGNS OP MITRAL INDURATION— COURSE AND PROGNO- 
SIS OF THIS AFPBOTION. 

The necessary discussion of certain pathological bruits produced by indu- 
ration of the mitral valve has drawn us away somewhat from a general view 
of these lesions. It seems to me to be necessary to recapitulate their char- 
acteristics and compare them with those of other affections, in a word to 
discuss their diagnosis. 

In the first place, insufficiency of the mitral valve may be produced sud- 
denly in the course of an endocarditis, either by the destruction of the 
attachment of a valve to its base, or by the rupture of the tendons of a 
papillary muscle, or by the adhesion of two leaflets ; it may also be pro- 
duced by ulceration or by an aneurism of the valves. 

As the insufficiency is caused by vegetative endocarditis, and most fre- 
quently by sclerotic endocarditis, the induration generally follows gradu- 
ally. 

As a rule, sclerotic endocarditis causes induration of the mitral valves, 
the chordae tendinese and papillary muscles, and leads in the end to stenosis 
and insufficiency, not alone of the orifice, but of the edge of the valve and 
the fenestrated region formed by the tendons which constitute the real 
passage from the auricle into the ventricle. 

I will first mention the signs of the mitral lesion, then the special signs 
which indicate whether the predominant lesion is insufficiency or stenosis. 

The rigidity produced by sclerotic endocarditis renders the valve im- 
mobile, then leaves the orifice of communication open between the valve 
and the papillary muscles. On account of the induration of the valves 
narrowing occurs, since they are no longer pushed aside to allow the blood 
to enter the ventricle, and insufficiency results, because the immovable 
valve cannot be applied to its neighbor. Insufficiency alone does not ex- 
ist except in cases of cardiac dilatation ; stenosis never exists alone. 

None the less certain differences arise when the canal formed by the 
indurated initral leaves a wide or narrow communication. Not to break 
entirely with tradition, we will say that there is mitral induration with a 
large opening in which insufficiency predominates, and induration with a 
small opening in which stenosis predominates. 
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The general symptoms of mitral induration are at first cardiac dyspnoea 
or dyspnoea on exertion, then palpitation of the heart and a small pulse. 

Inspection of the chest is negative unless considerable hypertrophy is 
present Measurement of the heart soon shows depression of the apex in 
the sixth intercostal space, and a separation of the apex from the median 
line of 9 to 14 ctm., showing hypertrophy of the left ventricla Palpation 
often shows a systolic thriU which lasts throughout the entire systole, and, 
as it precedes the impulse of the apex in certain cases, is considered pre- 
eystolic ; but I have shown that, in such instances, the impulse of the 
apex is delayed. This delay, which is indicated by the cardiograph, is 
more marked when stenosis predominate& 

Auscultation reveals a blowing murmur whose site is always at the 
apex, and whose area may extend from this point in three directions, viz., 
toward the axiUa, the median line, and upward. The maximum of inten* 
sity is heard almost always at the o,]^x^ exceptionally in the third, or even 
the second intercostal space. 

Witbnregard to the period of its occurrence, the bruit presents the fol« 
lowing varieties : 

1. When insufficiency predominates, the murmur begins with the 
systole. It may be shorty and then does not cover the lesser period of 
silence ; it merely prolongs the first sound, and partly covers the lesser 
period of silence, but leaves the latter and the semilunar click perceptible. 

2. In other cases,* the murmur begins with systole and lasts during its 
entire period, covers the lesser period of silence, and is terminated by the 
semilunar click. 

3. At other times, finally, the murmur begins with systole and lasts 
during its entire period, but is not arrested by the semilunar click. It is 
prolonged into the greater period of silence, when it is always soft, and is 
reinforced a little before its termination by the closure of the semilunar 
valves, thus giving the appearance of two consecutive bruits. This is the 
bruit to which I have applied the term paradox. 

The proof that all these murmurs are varieties of the systolic bruit is 
afforded by the fact that they are found to change into ofie another, ac- 
cording as the patient has rested for several days, or has been moving about 
When stenosis predominates, the following characteristics are noticed : 
1. If the patient is thoroughly rested, under the influence of digitalis, 
and the pulse is slow, nothing is found but a rough systolic sound, very 
little prolonged, and without a murmur ; this is followed by the semilunar 
sound which is often double. In such cases, there is a reduplication of 
the second sound which is heard more distinctiy at the aortic orifice than 
at the apex. This bruit, which indicates increased aortic tension, is accom- 
panied usually by a prolongation of the interval between the first and 
second sounds. It seems as i^ the ventricle must prolong its effort in order 
to force the wave of blood into the aorta. 
8 
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2. The mitral sound may be retarded ; if slightly, it begins before the 
tricuspid sound has been completed, and then the systoHo bruit is pro- 
longed ; it has two. timbres, one short, one long, without an interval be- 
tween them. The firsts corresponding to the closure of the tricuspid 
valve, has the character of marked brusqueness. 

3. If the mitral sound is delayed still more, the tricuspid dosure is 
heard first, then follows the mitral, leaving a short interval and coinciding 
with the impulse of the heart This is the bicuspid bruit^ improperiy 
called tricuspid, then the delayed mitral murmur, which may be soft) in 
quality. This results in a rhythm of three periods, composed of a dick, a 
murmur, and another click, and according as the blowing murmur is more 
or less delayed, it is either followed or preceded by a short silence. 

If the mitral sound is delayed but little and occurs during the first part 
of systole, it vnll be nearer to the first sound than to the second, and give 
rise to the rhythm du galop. If it is more delayed and occurs during the 
second half of the systole, it will be nearer to the second sound than to 
the ^rst and give rise to the rhythm of the bruit de rappel (rolling), and 
finally, if delayed still more, it produces the rhythm of the bruit de la caille 
(cry of the quail). That the second sound of the heart has not been re- 
duplicated is shown by the fact that the duplication is not heard at the 
origin of the aorta. 

Finally, there are some cases in which both sounds are double, and 
four are heard in consequence. In such cases the dupHcation of the 
second sound is always heard at the aortic orifice. 

4 The murmur, instead of being soft^ may be replaced by a hard fric- 
tion murmur which may begin with the systole or be delayed; the tri- 
cuspid sound is then heard first (so-called presystolic murmur), and aft^r 
a longer or shorter period the dick of the semilunar valves, whidi may be 
either reduplicated or singla 

But it must not be forgotten that in the course of time the myocardium 
undergoes various degenerations, either hypertrophy vnth fatty degenera- 
tion, or cirrhosis ; finally, asystoly occurs, and the pathological murmura 
become weaker and weaker, and at length disappear. 

In the production of these murmurs, the mode of contraction of the 
heart plays the principal part, so that they vary according as the organ 
is quiet or activa 

It must be remarked, however, that they vary much more in cases of 
predominant stenosis than insufficiency. They vary, it is true, in the lat- 
ter, but dowly, and according as the general condition of the patient is 
modified. 

Another problem remain& Why are the murmurs of mitral indura- 
tion heard usually at the apex, and exceptionally in the second intercostal 
space, although the mitral orifice is situated at the level of the third left 
cartilage near the sternum ? This is due to the fact that the real site of 
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the ledon is not at the orifice, but at the free border of the valye, and 
below it at the level of the chordae tendinese and papillary muscles, i.e., very 
near the apex of the heart, which is an excellent conductor because the 
normal thickness of its walls is increased still further by the hypertrophy. 
It is only under exceptional circumstances that the murmur is produced 
at the level of the second intercostal space. Calcareous or other indura- 
tions are then found, which come in contact with the cartUages and con- 
stitute good conductors of sound. 

finally, the intensiiy of the murmur depends less upon the amount of 
the lesions than on their hardness and roughness. The pulse is generally 
onall, frequent, imequal, more rarely irregular to the sphygmograph. At 
first, the irregularity is due to the respiratory movements ; the rhythm be- 
comes slower during inspiration, and is accelerated during expiration. At 
a later period, the irregularities are due to degeneration of the cardiac 
muscle. 

Diagnosis of Mttbal Ln>uBATioM. 

The precision with which we have described the symptoms of mitral 
induration will enable us to differentiate it in a relatively eacfy manner 
from the diseases already described. 

L The differential diagnosis from anaemia is presented under two con- 
ditions. In the first case, blowing murmurs are present in the pulmonary 
artery and jugulars as well as at the apex. The question then arises, 
whether the auffimia is alone present, or whether it accompanies a mi- 
tral lesion. In some cases, the mitral lesion gives rise to anremia. The 
diagnosis then remains suspended until the result of treatment shows 
whether the murmur at the apex persists for a longer period than the 
anffimia. 

In mitral induration, accompanied by a bruit with its maximum at the 
second intercostal space, the general phenomena of the cardiac affection 
are very well marked and do not permit a mistake. 

The anaemic murmur at the apex is never propagated toward the axilla, 
and it is never prolonged beyond the closure of the semilunar valves. It 
may be delayed sometimes, but it is never resolved into three or four 
bruit& Anmmia does not give rise to hypertrophy or arhythm. In cases of 
rheumatism, a guarded opinion should be given. 

The differential diagnosis from pericarditis is usually very easy, and 
has been considered in the article on endocarditi& The diagnosis from 
simple hypertrophy vnU be discussed at a later period. 
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COUBSE, DUBATIOK, PBOQNOeiS, TERMINATION. 

It may be remarked at the outset that the intensity of the mnrmuis 
has no relation to the graviiy of the disease. 

If the lesion is drcumscribed, the patient young, and the other organs 
of circulation healthy, life may be protracted for a long time, sometimes 
for a period of fifteen, twenty, thirty, even forty years. 

There is in particular a form of this disease contracted during the 
course of an acute articular rheumatism in childhood or youth, which 
gives rise to slight hypertrophy with a faint murmur limited to the apex— 
a form which I have observed very frequently, and the long duration of its 
period of tolerance has induced me to call it stationaiy or latent mitral in- 
duration. 

This affection may remain^ latent until the menopause in females, and 
somewhat later in males ; but when the veins begin to lose their contract 
tility, when the arteries lose their elasticity from atheroma and embon- 
point^ or abdominal plethora develops, etc., the obstacles are not over- 
come readily by the diseased heart, and the period of retrogression begins. 

But if the lesion is grave enough to compromise seriously the fonctions 
of the organ, the compensation proves inadequate, and the organic disor- 
ders are not delayed in their development, as in the preceding case. A 
series of disturbances are then found to develop in succession. 

The first is hypertrophy of the left ventricle, which is characterized by 
depression of the apex, its increased separation from the median Ii^a, and 
the obliquity of the lower border of the heart Even the increased energy 
of the contractions often remains insufficient, and the heart supplements 
them by an increase in the number of beats, thus causing palpitation. 
This is not present constantly, but is caused by physical or moral excite* 
ment, the use of wine, tea, or coffee. 

Irritability and weakness of the heart are two properties which always 
go together. Little by little, the excitable heart becomes exhausted, and 
its nutrition is affected either by extension of the sclerotic endocarditis 
from the valve to the papillary musdes, by the spread of the sclerosis into 
the myocardium, or by the degeneration of the muscular fibre& Little by 
little, also, the other organs of circulation take less part in ihe common 
action, and the insufficiency of cardiac activity becomes pronounced. The 
mitral induration, imder these conditions, no longer permits a sufficient 
passage of blood from the central organ ; hence pulmonary and branchial 
congestion, which diminishes hsematosis ; hence dyspnoea^ and increased 
respiratory efforts in the fonn of sighs, in order to introduce a larger 
amount of air ; hence, also, a frothy expectoration, a sort of bronchial 
transudation, and, upon auscultation, at first, congestion of the lungs, and 
later, cedema at the base, with dulness, respiratory silence, and subcrepi- 
tantrMes. 
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At other times hsemoptysis ocours. Then, the tension in the puhno- 
naiy artery increases, the vensB caysB experience a greater resistance, and 
the right ventricle is dilated, rendering the yalve insufficient. 

At this period the tension increases in the portal systdm and the veins 
of the lower limbs. (Edema occurs at the malleoli, at first during the 
night, then during the day, and the dropsy gradually increases, filling the 
abdomen, pleura, and pericardium. 

Then asphyxia develops, characterized by dyspnoea, congestion of the 
face and eyes, projection of the jugulars, cyanosis of the lips, nails, and 
knees, finally symptoms of intestinal congestion, frequently diarrhoea and 
renal congestion, with or without albuminuria. As the myocardium grows 
weaker, the pulse loses its fulness and increases in frequency. It gradu- 
ally becomes so feeble that it cannot be counted, and then becomes imper- 
cisptible. 

As less Uood flows to the brain, the cerebral activity diminishes, the 
patient becomes somnolent ; upon awaking he suffers ^m vertigo ; hence 
diminished innervation of the hearty etc 

We shall return to a detailed consideration of these gfymptoms in the 
consideration of cardiac cachexia. 
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CHAPTER XVII. 

AORTIC mSUFPIdKNCY, OR CORRIGAN»S DIBEASB. 

Among a total of 1,046 oases of lesion of the cardiac orifices, the aortic 
orifice was found affected in the proportion of 36 to 100. 

According to Qrmerod, this proportion varies with age, as is shown in 
the following table : 

Prom to 30 years 21 casea 

« 30 to 60 " 49 « 

** 60 years upward 38 " 

Bamberger found that among 60 cases, 38 were males and 12 females. 
Anatomical Data. — The aortic orifice is situated behind the sternum at 
the level of the insertion of the third costal cartilages ; it is a Uttle to the 




Fio. 64. 

left of the median line. The orifice of the pulmonary artery is situated at 
the same level but more to the left 

Upon a horizontal section of a frozen body the aortic orifice is found 
between the two orifices of the right heart. 

Anatomo-pathological Data, — ^The best means of recognizing aortic in- 
sufficiency in the cadaver consists in pouring water into the aorta from a 
sufficient height to produce tension of the valve& This water should be 
retained in the aorta, but we must be certain that it does not disappear 
through the cut coronary arteries. 
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Aortic insuffidenoy may be produced in various waya It may arise 
suddenly, during exertion, from the rupture of a valTe ; this occurs usually 
at the free border, at other times at the insertion of a leaflet. In such 
cases we must admit the previous existence of a valvular lesion. 

Apart from this accident, aortic insufficiency is the result of endo- 
carditis ; sclerotic endocarditis in particular hardens the edge of the valve 
and diminishes its perimeter in such a manner that complete closure is 
no longer possible. This is also true of fatty degeneration or calcareous 
incrustation of the valves. At other times the inflammation causes the 
adhesion of one of the leaflets to the wall of the vesseL More rarely a per- 
foration has been found as the result of a local valvular aneurism. Perhaps 
the adhesion of two adjacent valves is found most frequently. The neigh- 
borhood of the mitral valve, which is attacked so often by endocarditis, 
in certain cases gives rise to an extension of the inflammation to the ad- 
jacent part of the aortic circumference and the corresponding semilunar 
valve. 

At other times the lesion of the valves is merely an extension of the 
atheromatous degeneration of the aorta. Another rare lesion is a sort of 
atrophy giving rise to a reticulated condition of the valves. 

finally, insufficiency may be produced without valvular lesion, from 
mere dilatation of the aorta. This insufficiency is merely the result of the 
disease so well described by Hodgson, and which I have called ''Hodgson's 
disease." 

In youth, the semilunar valves have a greater area than is necessary to 
cover the section of the aorta, but asihe aortic orifice enlarges after man- 
hood, while the valves no longer increase-in size, the latter finally become 
smaller than the area of the section of the aorta. 

Beneke* has made a very large number of measurements which demon- 
strate this progressive dilatation of the aorta with age. It follows from his 
observations that the aortic orifice gradually increases in size from birth 
until the age of twenty-one yeara The dimensions of the body and of the 
aorta then remain stationary until the age of forty to forty-five years, after 
which the relation changes, as the aorta continues to increase in size. In 
a word, it tiien begins to lose its contractility and elasticity, and yields 
gradually to the pressure of the blood. 

The aortic orifice is closed by the three semilunar valves, which form a 
sort of pocket at the level of their insertion. The inferior, or adherent bor- 
der of the valves, is curved, with the concavity upward. The superior^ or 
free border, is almost horizontal when the valves are lowered, and is firmer 
than the pouch formed by each leaflet ; at the middle of the free border 
is found a harder portion known as the nodule of Arantius. 

_ . J — 

> F. W. Beneke, Ueber das Volumen des Henens, etc., Caasel, 1879. 
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DimensUms of the Oircwmference of the Aorta at its Origin, according to 
Age and Sex. Eelationa of this quantity to the length of the heart {the 
figure marked indicates the relation of this quantity to 100 centimetres in 
length of the body). 
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When the three valyes are lowered, they touch upon their internal or 
Tentricular surface, and upon the edge& The nodules of Arantius fill up 
the little triangular space which would otherwise remain between the three 
leaflets. As an anomalous condition, two valves are found instead of three, 
but in such cases they are generally larger, and suffice to close the orifice 
hermetically. 

Symptoms and Diagnosis. 

Corrigan's disease sometimes begins suddenly, usually during the 
course of an articular rheumatism. At other times it begins gradually, 
and is only noticed on account of the attacks of vertigo, paUor, and short- 
ness of breath. 

The diagnosis may c^ten be made at first sight, because the attention 
is attracted by the abnormal pulsation in the arteries, especially in the 
primary carotids, the external carotids and subclavian, then in the vessels 
of the limba 

Corrigan was the first to describe this phenomenon under the term vis- 
ible pulse. 

"The arterial trunks of the head, neck, and upper limbs, at once attract 
the eye by their peculiar pulsations At each diastole, the subclavian, car- 
otid, temporal, humeral, and sometimes even the palmar arteries, are pro- 
jected forcibly from their bed, and bound under the skin. These pulsa^ 
tions are observed sometimes in healthy individuals, particularly after 
violent exercise, but in the affection at present under consideration, the 
movement of propulsion is excessive in amount" 

The phenomenon of the visible pulse, which must not be mistaken for 
the bounding pulse, is not peculiar to Corrigan's disease. It merely indi- 
cates the loss of arterifd contractility, and is also found in arterial atheroma. 

In order to observe this phenomenon in the most satisfactory manner, 
the patient should bare one arm, and one side of the chest, particularly 
the right . The face is turned a little to the left, and the arm is separated 
from the body at an angle of 25^ to 30° ; the forearm is then semiflexed 
and supinated, so that the eye, at a single glance, may embrace the entire 
course of the arteriea 

At each arterial systole, the vessels are then observed to increase con- 
siderably in volmna If the arm has been semiflexed, the curves of the 
arteries are found to be increased at each diastole to such an extent that 
true arterial locomotion occurs, vnth angular displacements, at times, of 
seTeral centimetres. If the arm is extended, the movement is much less 
marked. 

It must be remarked, also, that the pulse is sudden and bounding ; it 
is elevated suddenly, and then falls immediately. This feature is well 
shown by the foUovdng traces : 

The first is the trace of the apex of the heart, obtained by the cardio- . 
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graph, upon a patient, aged seventeen years, sa£Eering from aortic insaffi- 
ciencj. 




Fio. 6S. 



In older individuals, the ascent also occurs suddenly, but the oscillation 
of the needle is less marked. 




Fie. 66. 




Fxa. 67. 



The same characteristic is found in the arteries in which the trace he- 
gins with a vertical line. 
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The following trace was taken upon the crural artery of the same in- 
diriduaL 




Fio. 68. 



The trace of the radial pulse, upon the sphjgmograph, also shows a ver* 
tical line of ascent 




Fio. 60. 



When the arteries also become atheromatous, the ascent becomes less 
brusque, as is shown upon the last two traces of Fig. 60, copied from Mar- 
ey*8 work. 




Fio. 6U. 
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Corrigan gave the following excellent explanation of the visible pulse : 
"When the semilunar valves are healthy, they are closed by the pres- 
sure of the blood, immediately after each ventricular contraction. When 
the occlusion is complete, the blood propelled from the ventricle is retained 
in the aorta, and the large vessels remain distended. These vessels, then, 
maintain almost the same calibre in systole as in diastole. But when 
the valves no longer close the aortic orifice, a certain amount of blood 
flows back into the ventricle after each systole ; it follows, that the ascend- 
ing aorta, and the arteries supplied by it^ allow a certain amount of the 
blood contained in them to escape ; they become flaccid after each ventric- 
ular contraction, and their diameter diminishes. , At this moment, a fresh 
contraction of the ventricle rapidly forces into the vessels a quantity of 
blood which dilates them suddenly and forcibly. The arterial diastole is 
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then marked by such a marked and sudden increase in the calibre of the 
vessel, that it produces a visible pulsatioii, constituting one of the signs of 
the disease." 

Stokes has remarked, that the visible pulse may exist, even though the 
blood does not flow back into the ventricle, but into some other cavity, 
as, for example, when there is a communication between the aorta and the 
pulmonary artery, the aorta and infundibulimi, the aorta and right ventrida 
Stokes has also observed it in a case of aneurism of the ascending aorta 

We will also remark, that the filling of the heart occurs more rapidly 
during diastole. 

In Fig. 61 the normal trace is below, that of aortic insufficiency, 
above. 

At the beginning of the disease, there is no hypertrophy, and the symp- 
toms are a certain pallor, which often suggests anaemia, and frequently ao- 
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companies it in young people. Auscultation alone furnishes any character- 
istic symptoms at the outset. 

1. Topography of the Bruit of Aortic Insufficiency. — ^It begins at the level 
of the aortic orifice, i,e,, the third right costal cartilage, extends about one or 
two centimetres from the edge of the sternum on the right, throughout the 
entire width of the sternum on the left, ascending into the right second 
intercostal space, then descending along the sternum, which it occupies 
throughout almost its entire extent, and passing about one or two centi- 
metres below the lower border of the heart It inclines a little to the 
left in passing downward. But it is a remarkable fact, that the position 
o| the murmur changes in time. As the secondary hypertrophy increases, 
the apex is lowered, and further removed from the median line ; the reflux 
of blood is then less vertical, and becomes more and more oblique to the 
left, so that the area of the murmur then appears as in Fig. 63 ; Fig. 62 rep-» 




Fio. 62. FiQ. 63. 

resenting its area at the beginning of the affection. The shaded portion, 
at the apex of the heart, in Fig. 63, represents a mitral systolic murmur, 
due to insufficiency of this valve from dilatation of the left ventricle. 

The point of maximum intensity of the bruit corresponds generally to 
the xiphoid appendix^ 

Period of Occurrence. — ^The murmur of aortic insufficiency replaces the 
dick of the semilunar valves and begins with diastole. But the duration 
of the systole is less than in the normal condition, as the systolic impulse 
is brusque and rapid, and its subsidence is also rapid. It often appears as 
if the lesser silence is very short, and the diastolic soxmd follows ahnost 
immediately upon the systolic sound. The murmur begins with diastole, 
and consequently covers a portion of the greater period of silence ; it ter- 
minates with the diastole. 

In cases of considerable hypertrophy of the heart, it is propagated to 
the apex, and covers the second soimd and the greater period of silence ; 
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sometimes it is prolonged and covers the following systolic sound. The 
rhythm heard at the apex then appears to be a double blowing murmur, 
al^ough there is no mitral lesion. I will return to this point in the dis- 
cussion of the differential diagnosis. 

Timbre. — The murmur is soft and mellow ; it is sometimes superficial, 
but usually deep. To hear it well, the patient should be placed in a sitting, 
or, better still, standing position. 

Benaut has noticed a peculiarity in the pulse of patients suffering from 
extensive aortic insufficiency. He found that the sphygmographic trace of 
the carotid pulse sometimes presents a ridge or rather an elevation of tbe 
line corresponding to the systole of the auricle. This feature appears to 
indicate a large insufficiency and an hypertrophy of the auricle. 

Finally, Tripier ' has stated that in aortic insufficiency the retardation 
of the arterial pulse is greater than in the normal condition. F. Franck 
failed to discover this phenomenon by means of registering apparatus, and 
I have found as the result of sphygmographic tracings that the pulsation 
is somewhat ahead of time rather than delayed. 




Fig. 64.— The Contraction of the Auricle is marked at O (Benaut). 

Course of the Disease, — As soon as the disease begins it is evident that 
the heart is charged with a double labor. Hence results an hypertrophy 
which, at each cardiac revolution, propels a larger amount of blood than in 
the normal condition. Nevertheless, the arteries are not filled and relative 
anaBmia occurs, characterized by pallor, vertigo, and often by other symp- 
toms of relative cerebral anaemia. 

If the patients are young the affection may remain latent for a long 
time, i.e., no fxmctional disorders are produced and the disease is manifested 
solely by physical phenomena. 

The apex descends at an early period into the sixth intercostal space. 
Then it is gradually removed farther from the median line, sometimes even 
to a distance of 14 ctm. 

The liver bends under the weight of the heart, and the right cardiac 
angle descends to the level of the insertion of the sixth and even the seventh 
cartilage. 

^ Tripier : Revue mensuelle de xn^decine et de chirurgie, j&nvier, 1877. 
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The vertical border of the heart does not moye until a later period, 
when dilatation of the right auricle occurs &om insufficiency of the tri- 
cuspid yalve. 

To recapitulate, aortic insufficiency is characterized by the visible pulse 
of CSorrigan and the bounding pulse of Hope. The pulse is large, frequent, 
regular, intermittent only at rare intervals. Auscultation discloses a mur- 
mur, which, starting from the aortic orifice, descends along the sternum 
toward the right ventricle. The obliquity of the murmur turns more and 
more to the left in proportion as the heart increases in size. The murmur 
is heard with the greatest intensity from the third right cartilage to the 
xiphoid ajypendiz. 

The murmur is diastolic, and, in young subjects, no systolic murmur 
is produced. When an ascending systolic murmur is superadded, we must 
admit either an alteration of the semilunar valves or atheromatous -and 
projecting deposits at the origin of the aorta. 

The bruit begins with diastole and ends with diastola Its timbre id 
soft, meUow, often distant, beginning with a certain intensity and gradually 
&dingaway. 

The impulse of the apex is not always marked, though vigorous con- 
tradiions are felt by the hand. This is due to the fact that the more the 
heart elongates the thicker is that portion of the l\mg which covers the 
apex and the more the heart tends to become parallel to the anterior wall 
of the chest. 

An epigastric impulse, due to the depression of the heart, is often ob- 
served. In such cases, Potain and Bendu have observed that it precedes 
the impulse of the apex, and is due to the diastole. 

During repose the patients are calm, but the slightest effort produces 
oppression, a feeling of heaviness in the epigastriimi, dyspnoea, prsBcordial 
anxiety, palpitation. 

From time to time a dull continuous sternal pain is notiaed, usually at 
a late period ; it is often absent 

The nervous fifymptoms may assume various forms, sometimes as attacks 
of angina pectoris, though this occurs rather in insufficiency, which is 
symptomatic of atheromatous dilatation of the aorta, than in Corrigan's 
disease pure and simple. 

In truth, Potain and Bendu have justly remarked that aortic insuf- 
ficiency is rather a disease of the aorta than of the heart, properly speaking. 

Aortic insufficiency is readily distinguished from anffimia by the differ- 
ence in the situation and time of occurrence of the bruit 

It must be distinguished also from aneurism. If the insufficiency is 
the sole lesion, it is easily recognized ; but if it is accompanied by o&er 
grave lesions of the aorta, there is some risk of misinterpretation. The 
diagnosis then depends upon the care with which the examination is 
made. 
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The course of Corrigan's disease is slow when it develops in young 
subjects. It is not until the occurrence of hypertrophy and dilatation d 
the heart with degeneration of the muscular fibres and asystoly, that the 
phenomena of venous tension develop, with congestion, oedema around the 
veins of the lower limbs, the portal and pulmonary veins, and, finally, put 
monaiy apoplexy. 

The termination may develop gradually, but death also occurs sud- 
denly from angina pectoris or syncope. 
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CHAPTER XVIII. 

SGLEBOTIO ENDOGABDrnS OF THE AORTIC SEMILXmAB VALVES. 

Stbnosis, OB NABBowma of the Aobtio Oboice. 

The lesions which produce stenosis of the aortic semilunar yalves rarely 
leave them sufficient suppleness to enable them to dose the orifice hermeti- 
cally, so that it may be said generally that stenosis constitutes but a single 
period of the disease. Nevertheless, certain cases do occur in which 
stenosis continues without insufficiency until the death of the patient 

Anatomo-pathological Data, — Slight lesions are confined to a thickening 
of the nodules of Arantius and hypertrophy of the free edges ; sometimes 
to a fringe of vegetations upon the ventricular, more rarely the aortic 
surface of the valvea 

At a more advanced stage the changes in the valves consist of thicken- 
ing, atheromatous degeneration, and calcareous infiltration. The valves are 
Tisnally rigid and adherent at the base, and then form a dome with the 
convexity turned toward the aorta and having at its apex a narrow opening 
which barely admits a quill, or is reduced even to a simple slit In a still 
more advanced stage the stenosis affects the arteiy itself. 

Another site of election of the stenosis, called subaortic by Yulpian, is 
situated at the level of the mitral orifice and is formed by a cicatrix of 
connective tissue, secondary to an abscess of the myocardium. Several 
cases of this kind have been described. 

As a rule, when the aortic lesions are the result of an inflammatory con- 
dition, they are propagated by continuity from the lesions of the mitral 
valve. 

Symptoms, — ^The disease often remains latent. It is manifested usually 
by dyspnoea on exertion and by oppression upon walking up-stairs. 

The impulse of the apex is brusque, the ascent of the needle is rapid 
and accompanied by a nxarked purring thrill, which is often very strong at 
the level of the second right intercostal space, or a little lower if the heart 
is depressed on accoxmt of its increased weight 

Auscultation reveals a systolic blowing murmur, whose area forms an 
ascending column starting from the second intercostal space near the 
sternum and directed like the innominate artery into the carotids. 

In the beginning its point of maximum intensity is situated at the level 
9 
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of the third intercostfd space ; as the heart hypertrophies the orifices are 
lowered and with them the Talvular murmura I have seen a patient suf- 
fering from aortic stenosis in whom the maTimiim of intensity of the hmit 
was situated in the right fourth intercostal space. 

Observation J^XXT. — ^F. C , sixty-six years of age, came to the infirm- 
ary June 14, 1872. Examination gave the following results : The patient 
si:dSfers from dyspnoea and from pulmonary congestion, more extensive on 
the right side. The impulse of the apex of the heart is little felt ; it beats 
in the fifth intercostal space, inmiediately below the nipple ; the upper bor- 
der of the liver corresponds to the insertion of the fifth costal cartOage. 

The heart-sounds are feeble at the apex, stronger at the level of the 
tricuspid, but without murmur. To Hie right of tiie sternum is heard a 
very distinct, rough, systolic murmur, with its maximum of intensity in the 
right fourth intercostal space, near the sternum. There is slight reflux in 
the jugular veins. Some oedema of the lower limbs, slight oedema of the 
face. The pathological bruit corresponds to a murmur of aortic stenosis, 
but I could not explain why its maximum of intensity was situated so low. 

The autopsy showed that the aortic valves were covered with rugosities 
and that the heart was lowered by its own weight 

The murmur of stenosis of the aortic orifice is situated, then, to the 
right of the sternum, generally has its maximum of intensity in the second 
intercostal space, ascending into the first space and the vessels of the neck 




Fig. 66.— Traoe of the Pnlae in Aortic Steaoaifl, aooording to Maray. 

Inferiorly, the murmur may extend behind the fourth cartilage and 
even the fourth intercostal space. It is vibrating, more or less rough, and 
accompanied frequently by a purring thrill. It is sometimes propagated 
to the apex. Its intensity bears less relation to the stenosis than to the 
roughness of the lesions. 

The pulse is usually small, hard, and wiry ; when the patient is in re- 
pose the systoles are long. Fraentzel' has remarked that the traces of 
stenosis and of cardiac weakness present slight elevation, but that in the 
former the tension remains great during the entire duration of the systole, 
while in the latter it falls immediately. Traube has noted retardation of 

» Fraentzel : Berl. Klin. Wfichr., pp. 49, 60, 1867. 
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the radial pulse, but this phenomenon is far from being certain, and, more- 
OTer, is observed also in mitral stenosis. 

The diagnosis of aortic stenosis is readily made from the situation of 
the murmur, its time of occurrence, and its rough timbre -with the piuxing 
. thrill It is also propagated into the vessels of the neck. 




Fio. 06.— Retardation of tha PoIm in Aortic Stenoda (Keyt and ICarey). 

This characteristic and the accompanying hypertrophy, which begins 
in the left heart and then extends to the other side, are readily recognized. 

But there are cases in which a differential diagnosis must be made be- 
tween slight aortic stenosis and anaemia, and this may prove embarrassing, 
as illustrated by the following case i 

Obseevation XXXlL Aortic Stenosis with Ancsmia, — J. P , forty years 

of age, entered the hospital April 5, 1881, with all the signs of aneemia. Pal- 
lor, anorexia, blowing murmur on both sides of the sternum at the level of 
the second intercostal space. 

Careful examination of the murmiu's gives the following results : In the 
second left intercostal space, near the st^um, is foimd a systolic blowing 
murmur, followed by the sharp cUck of the semilunar valves. The mur- 
mur does not diminish in the sitting position. It is not limited to the sec- 
ond left space, but extends into the second right intercostal space. The 
murmur is synchronous with arterial diastole, and not with the venous de- 
pression. Consequently this murmur exists not alone in the pulmonary 
artery, but also in the aorta ; it also extends into the first intercostal space, 
but less on the right side than on the left 

Apex-beat in Uie fourth intercostal space, 10 ctm. from the median line. 
The upper border of the liver corresponds to the insertion of the fourth 
costal cartilage ; the apex is depressed 2^ ctm. The heart is therefore 
small. No murmur in the vessels of the neck and over the mitral and tri- 
cuspid valvea There is therefore a slight lesion of the aortic valves. 

The progress of the disease is slow and its period of tolerance is of 
long duration. As a general thing, lesions of the aortic semilunar valves 
give rise to stenosis and insufficiency at the same time. 

The disease causes hypertrophy of the heart, followed by dilatation ; at 
the sanae time chronic aortitis is often produced, together with dilatation 
and thickening of the artery. 
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Aortic Stenosis and Insxtffioisnct. 

After the details given above the diagnosis of aortic stenosis and in* 
sufficiency, when existing in combination, becomes very easy, since the mur- 
murs are double in number and direction and each of them retains its 
own characteristics. 

Both start from the origin of the aorta at the right third cartOage, or 
a little lower. The murmur of stenosis ascends into the vessels of the 
neck, that of insufficiency descends along the sternum ; the latter bruit is at 
first vertical, but becomes oblique to the left after hypertrophy of the left 
heart occurs. This is illustrated in the following figures : 





Pio. 67. Fio. 68. 

The maximum of intensity of the two sounds is not situated in the 
same place, that of the first being in the second right intercostal space, 
that of the second in the fourth intercostal space, at first on the right side, 
later on the left 

The disease soon gives rise to hypertrophy of the left side of the heart 
The inferior border is very oblique, and it may be 15 to 15^ ctm. in length, 
instead of 11 ctm., the normal measurement 

Finally, I will state that a double blowing murmur is observed very fre- 
quently at the apex. This bruit is remarkable in the fact that it is double, 
confined to the apex, and not propagated into the axilla like mitral mur- 
murs : this murmur is propagated from the base. 

The pulse of the double aortic lesion has less amplitude than that of 
simple insufficiency, but it preserves the character of brusqueness (bound- 
ing pulse), and especially of exhaustion. 

Observation XXXTTT. — Joseph L , thirty-six years of age, was taken 

sick October, 1875, with acute polyarticular rheumatism. He left the hos- 
pital two months later, suffering from palpitation and shortness of breath. 
Be-entered the hospital in the beginning of 1879. 
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Examination gave the following results : the apex-beats in the sixth in- 
tercostal space, 12 ctm. from the median line ; the upper border of the 
liver corresponds to the insertion of the sixth cartilage ; vertical border of 
heart is 2^ ctm. from the median line. Pulmonary resonance ceases in the 
first and second right intercostal spaces, 3 ctm. from the sternum. Loud 




Fzo. 60.— Stenodt of the Aorta with Beginning Insoffldency. 

punring thrill in the right second intercostal space near the sternum. Aus- 
cultation idiows a rough murmur to the right of the stemtun, beginning 
in the third intercostal space, and continuing into the second and first ; 
Tnaximum of intensity in second sp6ce very near the sternum. This mur- 
mur is propagated into the brachio-cephalic trunk, the right, and even the 
left carotid. This murmur is systolic, begins with systole, covers the lesser 
silence and the second sound, but is not followed by the diastolic blowing 
murmur of insufficiency. Its timbre is very rough and vibrating. 

At the apex is heard a distant murmur at the close of systole, and which 
is a propagated murmur ; it is also heard at the xiphoid appendix. 

July 15th, the signs have changed somewhat The systolic bruit per- 
sists, but is followed by a soft blowing murmur, which descends as far as 
the fourth rib. Pulse always regular, slightly bounding. No stasis or 
cedema, merely ansemia. From Uiat time until the present (August 16, 




Fio. 70.— Stenosii of the Aorta with Beginning Insnfflcienoy. 

1881), the patient has remained about the same. When he feels well he 
retunis to* work ; when he is again worn out he re-enters the hospital, 
is put on milk diet, and in a little while recovers satisfactory health. In 
1882 he returned vnth. more marked insufficiency. 

The traces represented above were obtained upon this patient with the 
cardiograph. 
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CHAPTER XIX. 

DISEASES OF THE ORIGIN OF THE AORTA— AORTITIS— ATHEROMA. 

Aneubismal Dilatation, or Tbue Aneurism — Hodgson's Disease. 

Anaiomical Data. — The aorta begins at the base of the left ventricle. Its 
origin is situated behind the sternum at the level of the third costal car- 
tilages, a little to the left of the median line. It terminates at the level of 
the fourth lumbar vertebra. 

The aorta is protected in a remarkable maimer by the vertebral column, 
the sternum, and the riba The following is its caUbre at its origin : 

At birth 23 millimetres. 

At 21 years 60 

At 60 years 70 

At 80 years 80 

Its calibre diminishes constantly from its origin to its termination. 

At its origin is a slight dilatation which tends to give it somewhat 
the shape of a clover leaf ; the dilatation is formed by the three sinuses of 
Valsalva, which are spanned by the semilunar valves. 

The aorta is composed of three layers — a gray inner timic, a middle 
yellow tunic, and an external red tunic. 

1. Interned Tunic. — The inner layer of this tunic is composed of epi- 
thelium which is destroyed very quickly by decomposition, and is never 
observed upon autopsy, except when animals are killed in experimentation. 
The cells composing it are flattened and polygonal in shape, and contain 
circular or elongated flat nuclei. The subepithelial layer is composed of 
stellate cells and a fibrillary substance having a longitudinal direction. 
The internal tunic contains no vessels. 

2. Middle, or Yellow Tunic. — This is much thicker than the preceding 
layer : it is composed of elastic plates and fibres, which constitute by their 
anastomoses a continuous network. The interstices contain smooth mus- 
cular fibres which run in a transverse direction. The inner portion of the 
yellow tunic is formed by a thick and refractile elastic plate. The transi- 
tion from the middle to the external tunic is less abrupt The former also 
contains no vessels. 
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3. External Tunic. — This is oomposed mainly of arteries, yeins, and 
lymphatics bound together by connective tissue. 

The aorta is divided into three parts — the arch, the thoracic aorta, and 
the abdominal aorta. 

The arch comprises that portion which is included between the origin 
and the passage of the left bronchus ; the thoracic aorta extends from the 
left bronchus to the diaphragm ; the abdominal aorta extends from the 
diaphragm to the fourth lumbar vertebra. 

The arch is divided into three parts — ^the ascending or intrapericardial 
portion, the transverse portion, and the descending portion. 

The intrapericardial portion is subdivided into two parts; the first, 
which extends from the origin to the second intercostal space ; the second, 
or great sinus, which extends from the second intercostal space to the first 
part of ilie sternum. This subdivision is unnecessary from a pathological 
point of view. 

The ascending aorta is covered at its origin by the infundibulum of 
the right ventricle, by the pericardium and sternum ; it is directed ob- 
liquely upward, and to the right toward the second intercostal space, where 
it oomes in contact with the superior vena cava. It is important to note 
that the great sinus, in the normal condition, does not pass beyond the 
right border of the sternum, but as soon as the vessel dilates it passes 
beyond the bone into the second intercostal space. In the normal con- 
dition, then, the external border of the aorta follows the right border of 
the sternum along the right first and second intercostal spacea 



AoBTins. 

The aorta is yellow in the normal condition ; the redness found after 
death is due to post-mortem imbibition. 

In infianmiation of the aorta the inner sur&ce is pale, because the lay- 
ers, in swelling, are removed farther from the vascular network. Inflam- 
mation is recognized better by the thickening of the coats of the vessel. 
The inner tunic presents circular swollen patches, either isolated or con- 
fluent ; these have a soft gelatinous consistence. They are opalescent and 
rosy in color. Upon section of these patches they are found to show very 
distinctly the separation of the internal from the middle tunic& The 
patdiee contain spherical or oval cells, the nuclei of which swell up under 
the action of acetic acid ; in addition, the large cells with multiple pro- 
longations forming the deeper layer of the internal tunic 

The remaining lesions are observed especially in the external tunic and 
constitute periarteritis ; the middle tunic is little affected. 

Acute arteritis may be due to rheumatism, the puerperal condition and 
alcoholism, but it is very rare. 
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The clinical history is unknoim ; it is accompanied usually by other 
graye lesions which mask its eymptoms. 

Chronic AorUiis and Atheroma. — ^Fatiy degeneration is the ordinary 
seniliirf of the aorta and this seniliiy begins at an early period. After the 
age of forty to f orty-fiye years this degeneration is marked by enlargement 
of the aorta^ which yields to the pressure of the blood. The primary site 
of this degeneration is the part which supports the greatest force of the 
blood-pressure, viz. : the origin of the aorta and the great sinua 

This fatty degeneration is evidenced to the naked eye by opaque and 
striated white spots on the inner surfetce of the vessel Upon making a 
longitudinal section fatty granules are found occupying the deeper parts 
of the internal tunic and the outer part of the middle tunic. 

In the middle tunic the fatty drops have taken the place of tiie mus- 
cular fibres and are interposed between the more resisting elastic fibres. 

The fatty degeneration always leads to chronic arteritis, but when the 
alteration has begun with arteritis the gelatiniform plaques of the inner 
tunic undergo fatty degeneration and become opaque. 

The fatty f od are at first microscopic, but after coalescing they beoon^ 
visible to the naked eye, forming foyers situated in the deepest part of the 
internal tunic Arteritis occurs at their edges with swelling of the inner 
tunic. This swelling around the plaque gives to it an umbilicated appear- 
ance. Upon incision it discharges a whitish mass composed of froe fat 
granules, granular bodies, cholesterine, and crystals of fatty acida If the 
. foyer opens during life a small cavity is formed, with loss of substance of 
the inner tunic 

At a later period, if the degeneration proceeds slowly, calcareous infil- 
tration occurs, at first isolated, then confluent These patches lose their 
elasticity and often curl up in their inner surface, causing the projection 
of one edge. This projection may penetrate the inner layer and become 
covered with fibrine, thus forming the starting-place for emboli 

When these patches are numerous and the membrane has lost its elas- 
ticity, a cylindrical dilatation or true aneurism of the aorta occurs^ the 
dilatation being most marked at the origin of the vesseL 

Finally, the lesion may proceed deeper and destroy the middle tunic, 
but the external thick tunic still resista 

It is to this combination of lesions, beginning by fatty degeneration and 
terminating in true aneurism with secondary valvular insuffidenqy, hyper^ 
trophy and dilatation of the heart, that I have given the name Hodgson's ' 
disease, in honor of him who first described it. 

Indeed, Hodgson has so well described atheromatous degeneration of 
the arteries that the description sounds as if written to-day: 

' Hodgson : TraiU des maladies des aridres et des veines, translated by Bresohet, p. 
19. Paris, 1819. 
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« The inner surface of the arteries is converted very frequently into a 
soft;, pulpy substance. Sometimes it presents the appearance of small 
flattened tubercles, sometimes its surface is irregular and brawny. This 
is found very often in individuals suffering from aneurism. 

" One of th^ most frequent affections of the arteries is the accumulation 
of atheromatous or purulent matter between the internal and middle coats 
of the vessek. The diseased part is yellow, opaque, and usually a little 
elevated. At times these elevations are considerable and very extensive, 
while in other cases they are circmnscribed and present a tubercular or 
pustular appearance. Upon cutting into them a substance may be ex- 
pressed the consistence of which varies from that of cheese to ordinary pu& 

"An ulceration occurs sometimes at the surface of these elevations and, 
penetrating the middle layer of the vessel, produces an aneurism. Cal- 
careous matter is deposited frequently in the centre of these eminences." 

And farther on (page 22) Hodgson says : 

" In advanced age it is common to find the arteries studded with cal- 
careous matter, and the appearance of the vessel depends entirely upon the 
extent of the deposit Sometimes the internal layer presents niunerous 
fine white spots, while in other cases the calcareous matter is mixed with 
cheesy deposits. More generally it forms a sort of crust which crackles 
under the finger like an egg-shelL These incrustations have no particular 
shape ; they may form eminences which diminish the calibre of the 
vessel" 

Hodgson has also given a perfect description of aneurismal dilatation 
of the aorta and the resulting valvular insufficiency. 

"The disease consists of a permanent enlargement of the lumen of an 
artery and is accompanied usuiJly by some morbid change in its walls. 

"Its usual site is the ascending portion and arch of the aorta^ which is 
dilated sometimes to an extraordinary degree, the dilatation beginning im- 
mediately above the semilunar valves. The walls of the artery, thickened 
in a remarkable manner and encrusted with calcareous and atheromatous 
matter, constitute the wall of the sac. Smaller pouches often develop upon 
the aides of the large sac and are also encrusted with calcareous matter. 
At otiier times the dilated walls appear to have opened at some place and 
an aneurism is engrafted, so to speak, upon the dilated artery. This cir- 
cumstance may cause the disease to be mistaken for an aneurism, but in 
this case the place at which the neck of the sac begins is very evident, and 
its wall does not present the morbid appearances peculiar to arterial walls. 

" The dilatation often terminates abruptly at the arch of the aorta, but 
at other times it diminishes gradually. Sometimes the dilatation is partial 
and occupies only one side of the vessel, forming a pouch like an aneiuism ; 
bat such partial dilatations rarely contain laminated coagula. 

" This morbid condition is found more frequently in the ascending 
aorta than in any other vessel." 
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Hodgson also reports seyeral cases in which secondary Talvular insuffi- 
ciency developed, as is illustrated by the following : — 

Obsebtatton XXXIV. — ^A vigorous man, aged sixly yeanf, comj^ained for 
a long time of difficulty of respiration, great oppression on the chesty and 
frequent palpitation of the heart He was subject sometimes to syncope, 
and preferred the recumbent position. The pulse was very small, frequent, 
and intermittent. While wiuking in his room one day, he suddenly fell 
to the floor and expired instantly. 

The right ventricle was foimd to be soft and dilated. The aorta, en- 
larged from its origin to the descending portion, formed a large sac which 
rei^y admitted five fingers. This diLitation terminated gradually ; the 
w£dls were thickened and covered in several places by calcareous ridges and 
atheromatous deposits. The semilunar valves were thickened and sepasvted 
from one another. The enlarged left ventricle seemed healthy. 

Observation XXXV. — ^A man, aged sixty years, had long sufl!SBred from 
symptoms of pulmonary disease ; had frequent attacks of syncope, and the 
pulse was feeble and irregular; sudden attacks of dyspnoea, simulating 
asthma. He expectorated large quantities of mucus, and finally died of 
dyspnoea. 

The ascending aorta was extremely dilated, and formed a sac four 
inches in diameter. The dilatation began at the origin of the vessel and ter- 
minated suddenly at the middle of the arch. The internal layer was irreg- 
ularly thickened and covered with calcareous plates ; above me semilunar 
valves were found two small sacs which were Uned with a thick crust of 
earthy matter. The semilunar valves were separated from one another on 
account of the dilatation of this part of the vessel, and they were thickened 

and retracted. The dilated aorta pressed 
upon the lungs, and the bifurcation of 
the trachea. 

Diagnosis of Hodgson*s Disea8e,^ln 
the beginning, the disease is not well 
marked, and, if it occurs in young sab- 
jects, may paaa unnoticed, or be regard- 
ed as anaemia, unless auscultation is care- 
fully performed. 

This mistake is so much the more pos- 
sible, as the affection is accompanied hv 
a certain pallor, and a knowledge of the 
exact situation of the ansemic munnnr in 
the pulmonary artery is not very wide- 
spread. 




Pio. 71. 



Observation XXXVL — For ten years I have had under my observation a 
woman who has suffered, for that period, from a slight pain behind the 
sternum, at the level of the second intercostal space. She was pale for 
some time, but no ansemic bruit was heard. The heart is healthy, but 
auscultation discloses a murmur corresponding exactly to the ascending 
aorta, from its origin to its exit from the pericardium. 

Digitized by VjOOQIC 



DISEASES OP THE OBIGIN OF THE AOETA. 139 

The bruit is syBtolio, oontinuing throughont the entire period of sys- 
tole ; it is followed by tiie normal semilunar dick. The murmur is very 
soft, but nevertheless very strong. Nothing is heard over the pulmonary 
artery ; in addition, the bruit is not modified by change of position, arrest 
of respiration or exercise. Finally, it has the permanent character of 
orgamc murmura It is due to roughness of the origin of the aorta. 

When thus limited, endaortitis in a young subject may last for a long 
time without bad efBdcts. This is not true of Hodgson's disease, i,e., fatty 
degeneration of the aorta, with its sequences. This will form the subject 
of the following chapter. 
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CHAPTEE XX. 

SYMPTOMS AND DIAGNOSIS OF HODGSON'S DISEASE, OB FATT7 DEGEN- 
ERATION PEODUdNG TRUE ANEURISM OP THE ORIGIN OF THE 
AORTA. 

Betobe Hodgson's disease can be distinguished, it is usually characterized 
l>y the functional disturbances of cardiac disease. At first, dyspnoea on 
effort ; this is particularly well-marked on going up-stairs. The dyspnoea 
may be absent while the patient is walking on a level surface. Attacks of 
vertigo due to cerebral anaemia may also be present 

Apart from these phenomena^ the attention is usually attracted at first 
by the condition of the arteries. The radial is found to be large, hard, 
destitute of elasticity, little dilated by the cardiac pulsation, and resistiiig 
the pressure of the fingers; moreover, the artery is sinuous. If the neck and 
chest are bared it is found that the arteries are large, sinuous from elon- 
gation, so that they are curved even during extension. The elongation of 
ihe arteries can also be observed in the arch of the aorta. 

In the normal condition the ascending aorta does not pass beyond tiie 
right border of the sternum, and is 15 to 20 mm. below the sternal notch. 
When the vessel dilates, it passes beyond the border of the sternum, and 
may be recognized in the second and first right intercostal spaces by pal- 
pation, the cardiograph, and percussion, and* at the same time it m^y reack 
the sternal notch or even extend above it This dilatation causes displace- 
ment of the principal arterie& I have seen a case in which the right sub- 
clavian artery no longer was given off from the innominate, but directly 
from the aorta. I have also seen the left subclavian pushed to the left, so 
that it formed a considerable curve upward before reaching the claride. 
The thyroid arteries may also be displaced. 

The calibre of these vessels also enlarges, and the thyroids may enlarge 
to such an extent as to resemble their appearance in exophthalmic goitre. 

The iaorta and large vessels present a thrill which is observed not alone 
in the vessels, but also in the surrounding organs. Thus, it is felt some- 
times over the middle and upper portions of the sternum, and more fre- 
quently still above the sternal notch. 

Hope has observed that the purring thrill is often more marked in 
true than in sacculated aneurism, on account of the absence of stratified 
clots in the former. 
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As the dilatation is ttsnally arrested before the end of the curve of the 
aorta» the arteries originating from the right side undergo dilatation, 
while the others do not, so that the pulse is unequal on the two sides. 
On the other hand, the irregular distribution of the atheromatous patches 
may cause obstruction of any vessel, so that the alteration of the pulse 
may be observed either an the same side as the true aneurism, or on the 
opposite sida 

When the difference in the two pulses is not perceptible to the touch, 
it may be detected by the sphygmograph, as is shown by the following 



Qbsbrtation XXXYEL Hodgson^s Disease. — Sister P , aged sixty-six 

years, entered the hospital October 20, 1872. 

Examination of the heart in this patient, whose vessels generally were 
atheromatous, gave the following results : 

Apex-beat in the fifth intercostal space, 10 ctm. from the median line ; 
upper border of liver corresponds to the fifth cartilage ; vertical border of 
heart is very near the sternum, 2 ctm. from the median line ; the inferior 
border is slightly oblique. 

Auscultation shows dull murmurs at the apex ; in the aorta the mur- 
murs are weak. Nothing found over the tricuspid valve or pulmonary 
artery. The left radial pulse is weaker than the right. 

Percussion gJiows dulness behind the sternum, and in the first right 
intercostal space. Auscultation in these parts occasionally reveals consid- 
erable intensity of the murmurs. Here the dilatation is weU shown by the 
arterial atheroma, the difference between the two pulses, and the dulness in 
the upper part of the sternum and the first intercostal space. The follow- 
ing tnu)es represent the two pulses : 




Fio. 73.— Bight Badial Palfe. 




Pia. 78. 



Observation XXXVIIL Arieurismal Dilatation of the Aorta; Hodgson's 

Disease. — ^B , of a very vigorous constitution, enjoyed perfect health until 

the age of seventy, with the exception of occasional slight attacks of gout. 
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Last year he began to experience some difficulty of breathing ; Una year he 
presents marked cardiac dyspncea^ and oedema of the lower limba 

Apex-beat in the sixth intercostal space, 12 ctm. from the median line ; 
border of liyer corresponds to fifth cartilage ; vertical border of heart is 3 
ctm. from the sternum ; very great obliquity of lower border. Hypertro- 
phy of the heart is iherelore present^ and is confined almost exdusiyely to 
the left sida Auscultation shows a soft flystolic murmur at the apex. 

Where the aorta extends to the right of the sternum, a loud murmur 
is heard and occupies the first three intercostal spaces. Its mftTimnyn of 
intensity is situated in the second intercostal space, in whidi it is heard 40 

ctm. from the rightborder of the sternum ; 
the bruit is propagated a little into the 
right carotid. The murmur is also in- 
tense to the left of the sternum, but never- 
theless becomes weaker in the first three 
left intercostal spaces, and is heard feebly 
over the entire ventricle. At the apex is 
found a triangular focus, the apex of which 
is directed toward the axilla ; this murmur 
is purely systolic, and is followed by a 
very distinct semilunar dick. Nothing is 
heiord over the tricuspid, the jugulars, or 
the puhnonazy artery. Percussion shows 
dulness over the entire area of the mur- 
mur. 

The right pulse is larger than the left 

The diagnosis is easy ; dilatation of the 

ascending part and of a portion of the 

transverse part of the aorta. The murmur at the apex is pxt>duced by the 

mitral, and is probably due to insufficiency caused by dilatation. 

The patient died at the end of the year from cardUac cachexia. 

As is evident from these cases, the disease is diaracterized by dulness 
over the upper part of the stemmn and the right lung. This dulness is 
very characteristic when there is no pulmonary lesion in this locality. 

We will now examine the character of the murmurs somewhat more 
carefully. 

1. Topography. — The bruit extends in the beginning to the right bor- 
der of the sternum, in the second intercostal space ; as it becomes more 
extensive, it is heard more and more in the second intercostal space. It is 
remarkable that this bruit has a greater tendency to spread in width than 
in height It is often found 4 ctm. from the right border of the sternum, 
although it does not extend into the first intercostal space, and still less 
into the right carotid. 

Observation Txxix, Hodgson's Disease. — S. D , seventy-one years 

of age, entered the hospital October 12, 1872. The apex of the heart is in 
the sixth intercostal space, 9 ctm. from the median Hne. The bordcor of 
the liver cannot be determined on accoimt of a slight effusion in the right 
pleura ; this is also true of the vertical border of the heart. The radial 
arteries are sinuous and atheromatous. Auscultation reveals slight pro- 



Pio. 74. 
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longation of the first sound at the apex. Ablowing mnrmtir is heard, par- 
ticularly in the second right intercostal space, is pvolonged to the right, 
and is accompanied by dnfaiees in this r^on. The murmur is systolic and 
slightly rough. (Fig. 76^ 

Qbsebvation XTi. — J. G , seventy-one years of age, entered the hos- 
pital March 14, 1872. Apex-beat in the fourth intercostal space, 12 ctm. 
m>m the median line. The upper border of the liver corresponds to right 
fifth cartilage, lower border of heart is horizontal The arteries are athero- 
matous. Ihilness is present in the right second intercostal space, and a 
murmur which extends to the right of the sternum in the second inter- 
costal space ; it begins 1 ctm. from the right edge of the sternum and ends 
at 5^ cbn. from th^ point. It is prolonged a little into the first intercostal 
space, but not at all into the vessels of &e neck {vide Fig. 76). 





Fxo. 76. Fio. 78. 

Observation XLL Oenerxd Arterial Sclerosis; Aortic DilataHon, with 
Roughness of the Aortic Valves, and the Origin of the Aorta ; Considerable 
Hypertrophy; MUral Insufficiency from DUatation. — ^P. L— — , sixty-two 
years of age, entered the hospital January 18, 1879. The affection began in 
February, 1877. The patient states that he was then seized suddenly with 
dyspncea, and was confined to his room for a week. He then attempted 
to return to work, but was only able to work occasionally until January 2, 
1879, when he was compelled to give up entirely. 

Upon admission to the hospitsd, the patient was suffering from dyspnoea, 
with cyanosis and oedema of tibe lower limbs. 

Apex-beat of the heart in the sixth intercostal space, 16 ctm. from 
the median line ; upper border of liver in normal situation ; the apex is 6 
ctm. below the hepatic border. The vertical border of the heart corre- 
sponding to the right auricle is 1 ctm. from the right border of the 
sternum. 

Hence there is chiefly ventricular hypertrophy, particularly of the left 
ventricle. 

Auscultation shows a blowing murmur at the apex, which occupies this 
region and extends several centimetres toward the axilla. The murmur is 
systolic, begins with the impulse of the apex, lasts throughout the systole, 
covers the second sound, and is heard into the greater period of silence 
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(paradox cfystolio blowing murmur). The murmur is soft ; pulse 88, and 
regular. Nothing heard over the oUier orifices. 

The lungs are oedematous in the lower part of theleft» and whole of the 
right lung (fine crepitant rales). 

Under me influence of digitalis the urine increased in quantity, and the 
dropsy and dyspnoea diminished to a certain extent. 

A second examination (January 80th), gaye very different results ; the 
pulse is regular and has become larger ; the arteries are laj^, sinuous, and 
present the phenomenon of Corrigan's visible pulse. Examination of the 
aorta at its origin reveals a blovnng murmur situated in the right second 
intercostal space, and extending 5 ctm. from the ri^ht border of the ster- 
num. The bruit is rough, cfystolic, and ceases at £e dosure of the semi- 
lunar valves. 

The diagnosis is now complete, viz.: general arterial sderosis, dilatation 
of the origin of the aorta ; roughness of the inner veall, beginning at the 
orifice, witiiout insufficiency of the valves ; mitral insufficiency. 

The condition remains the same during the month of February. In 
March the dyspnoea became more severe, but aoain improved under digi- 
talis, and on April 2d the patient left the hospital 

March 8d he returned, suffering from considerable dvspnoeaand intense 
pulmonary congestion. The heart beats feebly, and the asystole appears 
to be the cause of the pulmonary congestion. The patient continued to 
fail, and died on November 18, 1879. 

The autopsy showed considerable h}i)ertrophy of the heart (weight 845 
granmies) ; the walls are considerably thickened, particularly tnose of the 
left ventricle. 

The aorta is dilated from its origin ; the dimensions are normal, im- 
mediately above the semilunar valves, but they soon increase. The brachio- 
cephalic trunk is dilated, its circumference at its origin being 50 mm. 

The aorta is still elastic but contains rough, projecting patches. 

The semilunar valves are thickened, particularly the nodules of Arantius. 
There is undoubtedly slight insufficiency, and this explains the fact that 
toward the last we thought that we heard a systolic descending murmur. 

The cavity of the left ventricle is considerably enlarged and there is 
mitral insufficiency from dilatation. 

The right heart is enlarged, and its v^alls hypertrophic ; the valves of 
the right side are normal. The liver and kidneys are congested. 

In other cases the dilatation is more marked in the transverse portion 
of the aorta than its iiscending portion, and then the aorta is often per- 
ceptible above the sternal notch. The roughness of the calcareous patches 
then gives rise to a transverse bruit situated at the upper part of the 
sternum ; though often simple, this murmiir is sometimes double. 

Finally, when the dilatation is considerable, the bruit may extend be- 
yond the left border of the sternum. 

It only remains to say that the systolic aortic murmur is propagated 
very littie toward the apex, where it produces merely a slight prolongation 
of the first sound. 

2. Period of Occurrence, — The bruit begins with the ventricular systole, 
lasts during the entire systole, and is arrested at the moment of the semi* 
lunar closure. 
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According to Noel Gn^neau de Mussj/ the second sound is even more 
intense than that which I have described as occurring in the pubnonarj 
artery when an ansemic blowing miurmur is produced. He states that it 
may be compared to the normal second sound as the amphoric souffle to 
the bronchial souffle, and that the word tympanitic appears to apply 
better than any other to the sensation which this murmur may produce. 
I have not observed such an intensity of the soimd as that described by 
this writer. 

Usually the second sound persists and is not replaced by a murmur. 
It may disappear under two conditions : 

In the first, it may simply be masked by a blowing murmur produced 
by the sharp projection of a calcareous plate, which gives an ascending 
murmur during systole, and then a sometimes loud murmiir when the 
blood flows back to close the semilunar valves. At least I have seen a case 
in which a projection of this character produced a double blowing mur- 
mur in the aorta without aortic insufficiency. In the second, the aortic 
dilatation produces insufficiency of the valves from the simple enlargement 
of the vessel. 

3. Timbre. — ^In the beginning, when the artery simply yields and there 
are no projecting atheromatous patches, the dila^tion is indicated rather 
by dulness on percussion than by the pres- 
ence of murmurs, which are dull and with- 
out a blowing character. 

As the aorta becomes more and more 
calcified, more or less rough blowing mur- 
murs are gradually produced. The bruit 
due to insufficiency presents its ordinary 
characteristics of softness and depth. 

little by little the hypertrophy of the 
heart, especially of the left side, increases ; 
the apex is felt in tiie sixth intercostal 
space and is removed farther from the me- 
dian line. 

The right heart is but little affected, as 
is shown by the fact that the right cardiac ^°' ^* 

angle is not lowered and the vertical border is brought nearer to the 
sternum because the heart is drawn to the left This displacement is 
shown by the schematic figure. 

It is seen that the heart has turned, so to speak, around the attachment 
of the inferior vena cava, the most fixed point in the cardiac region. 

The rotation aroimd this point occurs from above downward, as we 

> NoSl Gn^nean de Mossy : Snr la dilatation cylindrique de Taorte ascendante et snr 
le caraotdre tjmpanique du second bruit cardiaque dans cette affection (France 
M6dicale, Novembre 8, 1876). 
10 
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haye seen it occur transversely from before backward in emphysema, from 
behind forward in effusions into the left pleura. 

As the hypertrophy of the heart in these cases is attended with dilata- 
tion of the cavities, the time comes when the mitral valye, although healthy, 
becomes insufficient from dilatation, and a systolic blowing murmur ap- 
pears at the apex with all the qualities of a local bruit 

I will revert at a later period, apropos of hypertrophy with dilatation, 
to the characteristics of mitral insufficiency without lesion as the result of 
dilatation. 

The pulse in Hodgson's disease presents the characters of atheroma 
{vide Figs. 72 and 73). Furthermore, the two radial pulses are usually un- 
equal {inde Figs. 78 and 79). The characteristics of insufficiency are less 
Inarked than in Corrigan's disease. 




Fio. 78.— Right Radial Pulse. 






VMv^\ 



Fia. 7».~Left Radial Pnlae. 
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CHAPTER XXI. 

HODGSON'S DISEASK^iOorUmued.) 

Compression op Adjacent Obgans — Coubsb — Dubation — Termination — 

Etiology. 

The superior vena cava is the first organ to be displaced by the aorta dur- ' 
ing the development of true aneurism. In fact, this vein is in immediate 
relationship with the great sinus of the aorta at points which are the first 
to be attacked by Hodgson's disease. This compression of the vein, or 
rather its being pushed away, is not attended generally with any great dis- 
turbance, as the anatomical conditions of the superior vena cava give it a 
certain facility of displacement which enables it to escape compression. 
It does not become inflamed from the contact of the true aneurism, while 
the contact of a false aneurism may cause adhesive phlebitis and oblitera- 
tion of the superior vena cava. 

This does not hold good with regard to the trachea. Monneret and 
Delabeye' state that compression of the trachea by a dilated aorta has 
given rise on several occasions to an affection of this canal, and has rendered 
tracheotomy necessary in order to relieve attacks of suffocation. 

Compression of the trachea is, in fact, one of the complications of aortic 
dilatation, as the spinal column does not permit the trachea to recede to 
any great extent from the dilated vessel 

At first the opposition of the trachea against the vertebral column does 
not give rise to any respiratory disturbance, although it is characterized 
by a remarkable stethoscopic phenomenon, viz., the transmission of the 
tracheal sounds to the spine. This results in a tracheo-bronchial blowing 
murmur, presenting the rhythm of respiration and limited to the first few 
dorsal vertebrsB, particularly the fourth. 

I have not found this important symptom mentioned in any treatise on 
auscultation, but I have observed it on several occasions. The following 
case vrill serve as an illustration : 

Observation XLEL — William J , aged seventy years, entered the 

hospital Jime 2, 1872. He complained of difficulty of breathing, and the 
examination of the heart gave the following residts : 

1 €k)mpendiiuii de MMecine, t i, p. 182. 
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Apex-beat in the fifth intercostal space, 105 mm. from the median line. 
The upper border of the liver corresponds to the insertion of the fifth car- , 
tilage ; the vertical border of the heart is 2 ctm. from the right border of 
the sternum. Hypertrophy of the left heart with dilatation of the right is 
therefore present. 

Percussion shows dulness extending into the first and second intercos- 
tal spaces. Auscultation of the aorta in this situation reveals a rough sys- 
tolic murmur, most marked in the second space. Nothing abnormal over 
the pulmonary artery or mitral valve. 

At the xiphoid appendix is foimd a systolic blowing murmur running 
along the length of the heart at this level, very loud at the cartilage, and 
accompanied at times by a reduplication of the second soimd. The dilated 
cervical veins pulsate. These are the symptoms of dilatation of the ascend- 
ing aorta (dulness and a rough murmur with the first sound in the right 
second intercostal space), with left hypertrophy and dilatation of the right 
heart with tricuspid insufficiency from dilatation. 

The dyspnoea was not very intense. Nevertheless, although no pulmon- 
ary lesions were present, I found posteriorly, at the level of tiie upper por- 
tion of the dorsal spine, a tracheo-bronchial blowing murmur limited to 
the vertebral column and always presenting the respiratory rhythm. There 
was also inequality of the two pulses. 

It will be found that the latter symptom also occurs in false, sacculated 
aneurism of the aorta. 

In October, 1868, 1 had occasion to observe a patient at the Charity 
under similar conditions. The dilatation affected the transverse portion 
of the arch and was characterized by a transverse double murmur in the 
sternal notch ; a tracheal murmur was heard over the first dorsal vertebrsB. 
In this patient there was considerable compression of the trachea and the 
respiratory nervea Prof. G. S6e, under whose care the patient fell in a 
few days, thought it necessary to perform tracheotomy, but the patient 
died during the operation. At the autopsy it was found that the compres- 
sion viras produced by dilatation of the transverse portion of the arch. 

Course^ Durationy Termination. — ^Hodgson's disease almost always begins 
gradually. Even when the dilatation is perceptible and demonstrable by 
characteristic signs, slight dyspnoea alone is produced, and the patients 
act like all others suffering from atheroma of the vessel& 

They may remain in this stage for a long time, when cardiac cachexia 
develops at a certain period and progresses very rapidly. This aggrava- 
tion is almost always due to albuminuria from interstitial nephritis. 

Even sudden death may occur, as in primary aortic insufficiency (Corri- 
gan's disease). 

The disease usually is due to the same causes as atheroma, viz., age, 
gouty constitution, and alcoholism; to these must be added the use of 
tobacco. 

The youngest of the patients under my observation was sixty years old. 
I have observed a number of cases in which gout was the etiological factor. 
Among the poor and in hospital practice, alcoholism is the principal cause 
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, of the disease. I have also observed a case in which the disease was traced 
to the abuse of tobacco, which so often gives rise to angina pectoris. 

Obsebyation XTjTTT. Hodgson's Disease produced by Tobacco. — V 

consulted me in 1874 concerning vertigo and a feeling of oppression. I 
found Hodgson's disease, dilatation of i£e ascending aorta, and hypertrophy 
of the hea^ without valvular lesion. Thinking that the cause lay in his 
abuse of tobacco, I restricted him to two cigars daily. 

Three years later the patient again consulted me. I found a large, 
hard, bounding pulse with arterial locomotion, and the visible pulse of 
Corrigan. The heart v?as hypertrophied without valvular lesion. Auscul- 
tation of the aorta showed a hard, rough blowing murmur with its maxi- 
mum of intensity in the second intercostal space along the right border of 
the sternum. In this space the murmur extends from the median Hne to 
4 ctm. beyond the right border of the sternum. In the third space the 
murmur is also marked, but only near the sternum. It is not he^ in the 
first intercostal space. 

The patient suffers from vertigo, oppression, flatulent dyspnoea, and 
some failure of sight ; the legs are swollen at night Nevertiieless the 
patient has improved greatly since he has reduced his allowance of tobacco. 
He can now attend to nis business, while this was impossible when he first 
consulted me. 

Syphilis constitutes the fifth cause of Hodgson's disease. Lancereaux 
thinks that these syphilitic vascular lesions may be distinguished from ordi- 
nary atheroma by the following characteristics : 1, the subject is syph- 
ilitic ; 2, the lesions attack by preference the cerebral arteries, while ordi- 
nary atheroma affects the large vessels — the aorta, splenic, mesenteric, and 
renal arteries; 3, the subject is still young, while atheroma generally 
attacks individuals who have passed the age of sixty ; 4, there is often a 
certain symmetry in the lesions. I think that I have observed two cases 
in which the dilatation was due to syphilis. The following is the history 
of one of these cases : 

Obsebyation XLTV. True Aneurism of the Aorta, probably of Syphi- 
litic Origin, very much Improved under Treatment. — D , aged sixty-one 

years. In 1846 he contracted syphilis. When the patient saw me in 
October, 1877, he complained that for three months he had suffered from 
a fixed pain to the right of the sternum and accompanied by palpitation of 
the heart Upon examination a slight projection was found at the level of 
the right third cartilage ; a marked impulse to the right of the sternum. 

The apex-beat vras situated in the fourth intercostal space (the thorax is 
very long), 12^ ctm. from the median line ; the liver corresponds to the in- 
sertion of the fifth cartilage. No cardiac or aortic murmur. Antisyphilitic 
treatment In three weeks the pain and palpitation had disappeared ; 
alight difficulty of breathing alone remained. Upon examination the 
prominence appeared to be increased ; it seems to elevate the second, 
third, and fourth right cartilagea The tumefaction is 6 ctm. long, 6 ctm* 
wide, and projects 1 ctm. 
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This region is dull on percussion and is the site of evident expansile 
movements, though much less than formerly ; they are most marked in the 
firat intercostal space ; no murmur heard upon auscultation. 

When the patient lies down hie suffers 
from dyspnoea and violent cough. Upon 
auscultation feeble respiration is heard 
under the right clavicle. A tracheal blow- 
ing murmur is heard upon the vertebral 
column, over the first nine dorsal vertebrae. 
Deglutition is difficult Finally, the 
pulse is large and bounding, stronger on 
the left side than on the right 

Antisyphilitic treatment was continued. 
The patient returned three weeks later 
(June 13th), considerably improved; the 
projection of the ribs has disappeared. 
Slight oppression is still present in the re- 
cumbent posture, but deglutition is easy. 

A month later the patient is merely 
annoyed by the cough ; he can walk up a 
flight of stairs with ease. 
October 1st, the patient is perfectly satisfied with regard to his condition. 
No pain or palpitation. Slight pulsation still felt along the arch of the 
aorta ; this is felt less upon application of the hand than of the bead in 
auscultation ; no murmur. Very littie difficulty of respiration, except in 
dorsal decubitus ; frequent cough with expectoration. Over the left upper 
lobe posteriorly is heard a blowing murmur in inspiration, having the tim- 
bre produced by compressed bronchi ; no dulness. 
The patient then passed^ out of my observation. 




Fio. 80. 
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CHAPTER XXn. 

LESION OF THE DESCENDING PORTION OF THE THORAaO AORTA. 

In proportion as the distance from the orifice of the aorta increases, the 
lesions produced by atheroma diminish in extent and intensity. The dis- 
eases produced by these lesions are, therefore, much rarer, and the great- 
est reserve must be exercised in making a diagnosia But that this is 
possible is illustrated by the following case : 

Qbsebvation XLV. — M , aged fifty years, entered the hospital April 

19, 1877. The patient has a strong constitution ; has been a vamisher for 
the past twelve years ; for five years presented eiymptoms of alcoholism. 
Marked tremor of upper limbs and head ; occasional headache at night. 

The affection on account of which the patient entered the hospital be- 
gan suddenly foiir months ago. She complained of pain in the chest, 
slight oppression, and a moderate cough. A painful point appeared gradu- 
ally to ihe left of the sternum a little above the breast, lliese symptoms 
increased until the patient entered the hospital 

Physical examination on admission gives the following results : 

Msurked development of the subcutimeous veins at the level of the right 
and left second ribs, especially on the left side r slight projection of the 
left second and third costal cartilage& Pulse 80 per minute and regular ; 
it is hard, from the condition of the arterial walls. 




7X0. 81.— Right Badial PoIm (AtberomatoaB). 

Apex beat of heart in fifth intercostal space, 10 ctm. from the median 
line ; upper border of liver corresponds to origin of fifth costal cartilage ; 
pulmonary resonance extends to right border of sternum. The apex is 
much lower than the upper border of the liver (on account of the great 
obliquity of the ribs), and the obliquity of the inferior border of the heart 
indicate bypertrophy confined chiefly to the left heart 

Auscultation at the apex shows two dull sounds at almost equal inter- 
vals, without any blowing murmur. 

The situation of the enlarged veins and the elevation of the cartilages 
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would lead us to believe that the lesion is situated at the origin of the 
great vessels. 

Auscultation over the right second intercostal space discloses no broil 
In the vessels of the neck on the right side is heard a slightly rough, 
continuous bruit 

Auscultation of the second and particularly the third left intercostal 
spaces reveals a strong blowing murmur corresponding to the second 
soimd ; its TnaximuTn of intensity is found at the sternal insertion of the 
left fourth cartilage. Careful attention shows that the murmur is double ; 
the valvular click is not heard. 




Fio. 8S. 

The differential diagnosis lies between a lesion of the pericardium, the 
aortic orifice, the arch of the aorta, and the pulmonary artery. 

As the murmur is Rouble, superficial, and slightly grating, we might 
think of a lesion of the pericardium. But this is improbable for the follow- 
ing reasons : 1, we must then admit that the pericarditis was chronic from 
the beginning ; 2, the pulse is not frequent ; 3, there is no thrill ; 4, the 
murmur is . propagated along the sternum and ascends toward the lefik ca- 
rotid, while it decreases markedly in the lower part of the sternum, the 
usual site for the maximum of intensity of pericardial murmura 

The diagnosis of aortic insufficiency is negatived for the following rea- 
sons : the murmurs in this afifection are not situated usually to the left of 
the sternum at the origin of the fourth cartilage ; in addition, the sphyg- 
mographic trace is that of arterial atheroma, not that of insufficiency. 

Let us consider the third theory. We have to deal not with an affec- 
tion of the convex surface of the arch but of the left or concave surfaca 
Now, a number of cases have been reported, particularly in the treatise of 
Duroziez, in which a lesion of this locality (to the left of the sternum, in 
the third intercostal space) has given rise to exactly similar phenomena. 
This hypothesis would explain very well the elevation of the ribs and the 
development of the varice& 

The theory of a lesion of the pulmonary artery, characterized by insuffi- 
ciency alone, need scarcely be discussed. This i^ection is extremely rare, 
and has never been met with alone. 

In conclusion, the diagnosis appears to be a lesion of the arch of the 
aorta, situated probably on the left side of the vessel 
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The autopsy, made shortly afterward, confirmed the diagnosia The car- 
diac orifices were entirely intact The lesion consisted of atheromatous 
degeneration of the arch of the aorta, its maximum being found at the 
level of the descending aorta beyond the origin of the left subclavian. At 
this point the plaques are rough and calcified, including the entire circum- 
ference of the artery, and forming here a rigid tube with a rough surface. 
There were one or two veiy smooth patches in the ascending aorta. 

To recapitulate : careful examination enabled us to determine that 
hypertrophy of the hearty accompanied by a double blowing murmur at the 
level of the third left costal cartilage, belonged in reality to an affection of 
the descending aorta, and this diagnosis was substantiated by the autopsy. 
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CHAPTER XXm. 

AFFECTIONS OF THE BIGHT HEABT. 

While congenital or rather intrauterine lesions are relatively common in 
the right heart, they are rare in the left After birth, organic lesions in 
the right heart become very rare ; the majority of writers state that they 
constitute about two per cent of cardiac lesions. A distinction must be 
made in this respect between endocarditis of the right heart producing tri- 




Fio. 83.— The Right Ventricle. 

cuspid insufficiency, and dilatations of this side leading to relative insnffir 
ciency. If the latter is included among the lesions of the heart, the pro- 
portion becomes much greater, since every .chronic cardiac disease gives 
rise, at a certain period, to dilatation of the right heart and relative tricus- 
pid insufficiency. 

AnatomivaL Data, — ^The right ventricle is situated transversely in front 
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of the left ventricle, and, with the right auricle, constitutes the anterior 
surface of the heart, with the exception of the apex. 

The right ventricle forms a triangular pyramid, which overlaps, as it 
were, the left heart. The latter projects on the left side at the apex ; the 
right auricle projects on the right side. 

The ventricle presents three surfaces and three border& The anterior 
surface is vertical and constitutes the anterior surface of the heart, and, at 
the same time, the infundibulum of the pulmonary artery. The inferior or 
diaphragmatic surface of the heart is divided into two equal parts by the 
interventricular groove, of which the right ventricle occupies the anteiior 
halt The posterior surface is formed by the groove. 

The cavity of the ventricle does not correspond to its external shape. 
The apex is entirely filled by a network of columnse camete of the second 
order, and if the anterior columna of the first order is lifted up, the cavity 
is found to be ovoid, or rather pyriform in shape, the apex corresponding 
to the infundibulum of the pulmonary canal, the base to that portion of 
the ventricle situated in front of the tricuspid valve. When the anterior 
wall is removed, care be- 
ing taken not to disturb 
the columna of the first 
order which is inserted 
into it, a vertical mem- 
brane of a fan shape is 
found to start from the 
ahnost vertical line which 
forms the anterior por- '^ 

tion of the auriculo-ven- ^'^- 84.-Triouspid Valvo separated (M. S*e). 

tricular orifice. This membrane is the anterior tricuspid valve, and fulfils 
ahnost entirely the functions of this valve. To the left or free border of 
this valve are attached the chordse tendinee, the majority of which pass 
downward and to the left to the columna camese of the first order. This 
columna is inserted into the anterior wall below, near the inferior border 
of the heart, and near the apex, or rather into the columnse which occupy 
this region (Fig. 83). The other papillary muscles are very short, and vary 
in number and shape. 

The posterior valve adheres on one side to the posterior part of the 
auriculo-ventricular orifice, and upon the other border it receives the ten- 
dons of the posterior papillary muscles, and some chordae which are in- 
serted directly into the auriculo-ventricular groove. In addition, it receives 
two or three tendons of the anterior principal columna. 

If the tricuspid valve is spread out, it is found to be short and composed 
in great part of intersecting tendons (Fig. 84). The principal leaflet di- 
vides the cavity of the ventricle into two parts, an anterior or ventricular 
cavity and a posterior or auricular cavity. 
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The anterior cavity is pear-shaped, and its small extremii^ corresponds 
to the infundibulum of the pulmonary artery. The large extremiiyis 
f oomd in the middle portion of the yentricle, in front of the anterior valve 
and anterior papillary muscle. It seems that the cavity of the right ven- 
tricle, instead of being parallel to the left, has imdergone a rotation upon 
itself, so that the apex, instead of corresponding to the apex of the heart, 
has been directed toward the pulmonary artery (Fig. 83). 




Fio. 85.— The Pnlmonary Infandibnltun^ Conns, or Canal (M. Bht), 

The caviiy is boimded at the apex by columnse camese of the second 
order, and by a muscular bundle which starts from the base of the anterior 
papillary muscle and ascends vertically upon the interventricular groove. 

On the side of the base of the caviiy is also foimd a considerable mus- 
cular bamdle, called by Marc See the compressor muscle of the tricuspid 
valve. 

As in the left ventricle the posterior portion is concealed by the oo- 
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lamn£B and the valve, so in the right ventricle the auricular portion situated 
behind the valve only exists towa^rd the base ; to the right of the project- 
ing portion of the groove behind the anterior valve it is filled by the two 
complementary valves and columns camese of the first order. 

If the heart is opened carefully, the dots in the right ventricle are 
always foimd separated into two layers : that of the ventricular portion, 
which, is pearH3haped, the small extremity being engaged in the {Pulmonary 
canal ; then below the valve a black dot, which occupies the right auride, 
the right auriculo-ventricular orifice, and the auricular portion of the right 
ventride. 

The play of the valves is thus clearly indicated. The venous blood, 
entering the right auride from the superior and inferior vense cavae, takes 
a horizontal direction, and, at the movement of diastole, passes through the 
auricular orifice into the ventricle, raising the anterior valve, which it sepa- 
rates from the septum. Then during systole this anterior valve tends to 
become applied against the septum, the auricular part is concealed by the 
approximation of the columnse cameee, and the blood takes the direction of 
the pulmonary artery, being thrown in this direction by the contraction of 
the muscles which I have described above. These views have been fully 
confirmed by the investigations of Marc S£a 

In condusion, the orifice of the inferior vena cava corresponds to the 
insertion of the right fifth cartilage into the sternum ; the external border 
of the right auride forms the vertical border of the cardiac triangle, and 
is situated 1^ ctm. from the right edge of the sternum ; the auriculo-ven- 
tricular orifice corresponds to an oblique line from below upward and from 
right to lefty starting from the insertion of the right fifth cartilage into the 
sternum, and terminating near the sternal insertion of the third left costal 
cartilage ; the most projecting portion of the heart corresponds to the left 
border of the sternum, from the third to fifth cartilage& 



Endocasditis of the BiaHT Hbabt — ^Insuffigisnot and Stenosis of the 
BioHT Aubiculo-yentbioulab Obifioe. 

Endocarditis of the right heart is rare, especially when unaccompanied 
by that of the left heart. 

Endocarditis vegetans attacks the right heart in the same manner that 
it does the left, first upon the edge of the valve, then upon its auricular 
surface. 

Sderotic endocarditis is observed much more frequently; the valve 
may be thickened and no longer closes the orifice completdy. Bouyer has 
given the following description of this lesion as observed at the autopsy : 

"Upon its inner surface, between its insertion and fringed border, the 
tricuspid valve presented an annular vegetation of fibro-cartilaginous hard- 
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ness and white color, two lines in height, directed toward the auricle and 
tearing readily under the pressure of the finger. By this arrangement 
the yalve formed a circular orifice two or three lines in diameter, constantly 
open, and which, in addition to obstructing the flow of blood from the 
auricle into the ventricle, also permitted the reflux of blood into the 
auricle." 

UlceratiYe endocarditis may also occur in the right heart as it does in 
the left. 

The general symptoms of tricuspid lesions are similar to those of mitral 
disease, with some differences resulting from the difference of function. 

The symptoms consist of dyspncea on 
effort and palpitation of the heart The 
pulse differs from the mitral pulse inas- 
much JEis it remains regular and fulL Upon 
examining the heart the apex is not found 
to be lowered, but the hepatic angle is 
depressed, so that the obliquity of the 
lower border of the heart diminishes. At 
the same time the vertical border seems to 
be separated from the edge of the sternum. 
The purring thriU is not felt on palpation 
if the tricuspid valve is alone affected. 

The following are the characteristics 
of the murmur as heard upon auscultatioa 
Bruit!*' Di^i^iS?!Sd'^pJSti<m^5^ The blowiug murmur produced by en- 

Right Angle of the Cardiac Tri-rgle. docarditis of the tricuspid ValvC is heard 

upon the lower part of the sternum to the left, under the left border of 
this bone 1 ctm. from the median line, and in the inner part of the left fifth 
intercostal space. Its area is usually very limited, being scarcely larger 
than a five-franc piece. It is not propagated to the apex. 

The murmur begins with systole, covers the first soimd and almost the 
entire lesser period of silence, but leaves the second sound intact ; it is 
usually rough in character. 

The situation of the murmur in the region of the tricuspid, and its 
absence at the apex, suffice for its recognition. It is also intermittent, ic, 
it is present on some days, absent on others. 

The following case will serve as an illustration : 

Observation XLVI. — ^A laundress, aged twenty-four years, has com- 
plained for some time of palpitation of the heart and marked diminution 
of the menses ; the latter finally ceased entirelv. Five months after the 
appearance of the first symptoms the abdomen began to enlarge. 

Present condition (August 24th) : face pale and oedematous ; general 
anasarca ; difficult respiration ; cough with mucous expectoration mingled 
with bloody streaka No pulmonary expansion on the left side inferiorly ; 
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dulness in this situation changes with position, showing the presence of 
fluid in the left pleural cavity. The increased dulness in the prsBOordial 
region, the distant heart sounds and enfeebled impulse of the apex, indi- 
cate the presence of fluid in the pericardium. 

Auscultation reveals a very marked blowing murmur in the middle of 
the cardiac region, and which is sometimes so strong as to resemble a 
purring bruit. Pulse small, hard, 120 per minute. Abdomen enlarged ; 
fluctuation present ; notable diminution of the quantity of urine excreted. 
Digitalis administered in increasing doses. 

September 3d. — The blowing murmur hardly audible ; pulse 92 jper 
minute. 

September 6th. — The bruit reappears ; pulse accelerated to 112. 

September 7th. — Almost compete absence of the murmur ; pulse 96. 
Uiine begins to increase in quantity. 

September 17tL — Bronchial breathing, crepitant rales, obscure sound 
in the left infraspinous fossa ; irregular pulse. 

September 18th. — Respiration easier, pulse hard. 

During the night, increased difficulty of respiration, death. At the 
autopsy serous effusion was f oimd in the three cavities in which it was 
diagnosed dtuing life ; a large portion of the left lung is firm and infil- 
trated with bloody serum. The volume of the heart is increased one- 
third ; its cavities are very large, the walls of the ventricles equal in thick- 
neea 

The tricuspid valve presents upon its inner surface, between its inser- 
tion and free border, an annular vegetation of fibro-cartilaginous density, 
of a white color, and 2 lines in height The valve forms a circular open- 
ing, 2 or 3 lines in diameter, which is constantly open. Some similar 
vegetations, as large as hemp seeds, are found upon the mitral valve, but 
they are too small to interfere with circulation to any considerable extent 
(Martin-Solon, Joum, hehdomadodre^ t. ix., 1832.) 

The following case, in the service of Dr. Mesnet, has been reported by 
Deschamps, one of my former internes : 

Observation XLVIL — ^L , aged thirty-fouryears, entered the hospi- 
tal with the general symptoms of heart disease. Examination gave the fol- 
lowing results : the apex beats in the fifth left intercostal space, 11 ctm. 
from tiie median line. The upper border of the liver corresponds to the 
lower border of the right fifth cartilage. The vertical border of the heart 
is near the sternum, but it is difficult to determine this exactly, because 
there is a more marked projection of the chest on the right side than the 
left Auscultation reveals a blowing murmur, with its maximum at the 
level of the xiphoid cartilage, and propagated toward the apex without 
reaching it ; the murmur ceases 4 to 5 ctm. before reaching the apex. 
The murmur is systolic, covering the entire first soamd and the lesser 
period of silence ; it is rough, loud, like a jet of steam. 

Subcrepitant riles are found over both lungs, particularly at the base, 
^e sputa are puriform, and have a foetid odor. 

Very mark^ enlargement of the liver, slight ascites, and considerable 
oedema of the lower limbs are observed. No albumen in the urine. 

The diagnosis was emphysema, catarrh, and tuberculosis at the apex, 
organic affection of the heart, situated probably at the tricuspid orifice, 
with insufficiency and secondary venous disturbances, pulmonary oedema, 
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hepatic congestion, ascites, oedema of the lower limbs. The patient died 
a few days ^ter admission to the hospital 

The autopsy disclosed fibrous induration of the upper lobes of the 
lungs, dilatation of almost all the bronchi of the lower lobes, with thin- 
ning of the walls and disappearance of the pulmonary tissue. 

The heart presented a sclerotic endocarditis of the tricuspid yalves 
with insufficiency. 

In addition to the anatomical disturbances, functional disorders are 
also produced. 

The first phenomenon is jugular congestion and Tenous reflux in the 
neck. This consists at first of simple stasis in the jugular and thyroid 
veins. In dorsal decubitus this stasis increases to such an extent as to 

form Tenous sinuses. In certain cases 
in which the patient lies upon the side 
of the face, the stemomastoid muscle 
divides the vein into two parts, and if 
the patient has marked dyspnoea, the 
muscle is seen to rise and fall, and 
form a sort of intermittent bar during 
the respiratory efforts. As the vein is 
lowered when the muscular contrac- 
tion ceases, this may produce the ap- 
pearance of true reflux. At a later 
period the venous pulse with reflux 
develops. In such cases, if the vein 
is emptied by ascending pressure, and 
the entrance of blood from the per- 
ipheral parts is prevented, an ascend- 
ing venous pulse with undulations 
will be observed. 

What is the cause of this reflux? 
It is not the action of the auricle, 
since, as a general thing, its contrac- 
tion does not produce a venous pulse 

P.o.87.-NonnalJugalarVenausPul«(P.Fr«nck). ^.^^^^ ^ ^^ ^^^ . the Weight of the 

colunm of blood, aided by the aspiration of diastole, suffices to counter- 
balance the action of the auricle. 

These details are shown much better upon the traces of Mare/s poly- 
graph. I have ah:eady(Figa 23 and 24) given Potain's traces, and F.Eranck* 
has since furnished more detailed traces with the aid of perfected instm- 
menta 




' F. Franok : Mouvements des veines da oou en rapport avec Taotion de la respiA' 
tion et da coeur, Gaz. hebdom. de M4d. et de Ohir., Mars, Avril, 1882. 
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The normal trace of the jugular pulse furnished by Franck clearly 
shows the following facts : 

L The normal jugular pulse presents brusque elevation and depression 
at the beginning of the entire curve ; these are related to the systole and 
diastole of the auricle. 

The first elevation connected with the auricular systole extends from 
1 to 2 in the figure. 3?he first depression corresponds to auricular diastole 
and ventricular systole, and extends from 2 to 5. 

2. A second elevation and depression occur at the dose of the ventrio- 
ular systole. The second elevation (5 to 6) corresponds to the dosui-e 
of the semilunar valves, and the second depression (7) to the ventricular 
diastole Dv. 

Now, as the first elevation in the vein corresponds to the auricular 
lE^rstole, is it produced by a simple retardation in the venous current^ or is 
there in addition a reflux of blood from the auricle into the vena cava? 




Fio. Sa— The Ji^nlar PqIm with Beflnx oomiMtrBd with the Cardiac Poise (ICarey). 

Franck and Arloing have shown by experiments on horses that a very 
short and slight reflux occurs in the vena cava, but as this is not propa- 
gated into the jugulars, the elevation in the latter must be due soldy to 
the increase of pressure from the arrest of the current of blood. 

If a trace is taken of a jugular pulse with reflux, it will be seen that at 
the moment when the radial pulse is in diastole, the vein is elevated {vide 
Fig. 88). If the traces of the cardiac and jugular pulsations are taken 
simultaneoudy, it will be found that at each ventricular systole, the vein, 
instead of being depressed as in the normal condition, gives an ascending 
curve proportionate to the reflux. This is marked in Fig. 89, taken by 
Franck and myself upon a patient suffering from mitral induration with 
insufficiency, and compHcated by tricuspid insuffidency from dilatation. 

I have not spoken of the influence of respiration upon the venous pulse, 
in order not to complicate the question. 

The reflux, then, only exists in insuffidency of the tricuspid valve, 
which permits the blood propelled by the ventricle to flow back into the 
vein. 

Friedreich believes that venous pulsation in the neck is far from being 
11 
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characteristic. He thinks that ^ true reflux may occur when the tricuspid 
valye closes normally, and also that tricuspid insufficiency may exist with- 
out the venous pulse. He admits, however, that if the pulsation of the 
veins of the neck is very marked, the existence of tricuspid insufficiency is 
very probable. 

I believe that Friedreich has confounded the true venous pulse with 
the undulations of which I have spoken above. The absence of reflux in 
cases of asystole is due to the fact that the ventricular contraction is un- 
able to support the column of blood. An obstruction to the reflux by the 
closure of the valves of the cervical veins is not impossible, since the in- 
ternal jugular possesses two valves at its entrance into the brachio-cephahc 
trunk. But the valves of the external jugular occlude the vessel only in 




Fio. 89.— Jngalar Venous Pnlae with Reflnx below, Ganliao PnlaAtion above. 

part^ and do not appear to me to be able to arrest the flow of blood pro- 
pelled by the right ventricle unless, as I have said, afifystole is present 

Another symptom produced by tricuspid insufficiency is the hepatic 
venous pulse. If the patient lies upon the back with the head inclined 
slightly to the side, the thighs flexed and carried to the outside, a slight 
pulsation is observed in the epigastrium and right hypochondrium, more 
marked over the left lobe of the liver. This pulsation is sometimes per- 
ceptible upon the side and even posteriorly. 

The pulsation is slow and progressive, and is confined to the hver. If 
the abdominal walls are relaxed and the anterior border of the liver can be 
grasped by the hand, a movement of expansion is felt rather than a tnms- 
mitted elevation. The impulse follows immediately after the impulse of 
the apex ; it precedes the radial pulse by a very short interval. According 
to Mahot, it is sometimes dicrotic, but then the first pulsation always pre- 
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cedes the impulse of the apex. This venous hepatic pulse is synchionous 
with the cervical venous pulse. 

Furthermore, on examining the traces furnished by the cardiograph, it 
is found that the line rises during inspiration and falls during expiration. 
This modification of the trace is the same as that presented by the cardio- 
graphic traces taken upon the chest Here the ascent of the line is pro- 
duced by the pressure of the diaphragm upon the liver during inspiration, 
while the reverse takes place during expiration. 




Fio. 90.— Hepstle Voiioim Palae oompared with the Badiul Puiae. 

SometimeB flexions in the trace are observed in the ascent and descent. 
Fnedreieh has applied to the former the term anadicrotism ; it indicates 
the succession of the auricular and ventricular systole& This distinct in- 
dication of the two systoles appears less and less in proportion as the 
auricle is weakened. 

According to Friedreich, the flexion during the descent of the trace, 
which he calls catadicrotism, is due to the fact that, at the beginning of 
diastole a flow of venous blood arrives in the auricle and delays for a 
moment the termination of the trace. But asystole is the cause of the 
general diminution of the trace. 

The venous hepatic pulse is of rare occurrence, and I have only ob- 
served it upon two occasions. 

Qbsebvation XLYm Mitral and Tricwipid Insufficiency ; Hepatic Veruma 

Pubse, — M , aged thirty-five years, ent^ed my service on Jime 23, 1877, 

for slight ascites with shortness of breath and palpitationa In the past 
eleven years, he has had five attacks of articular rheumatism. Present 
condition : &u^ slightly jaimdiced ; when excited, it becomes congested 
and the veins of the neck are agitated by tumultuous movements. The 
abdomen appears to be increased in size, particularly in the median line, 
the hypogastrium and epigastrium. At the level of \he umbilicus the ab- 
dominal walls look as if strangulated by a circular cord. In the epigas- 
trium palpitation gives the sensation of a hard, smooth body occupying the 
entire epigastrium. Percussion gives incomplete but very clearly defined 
dulness, and the body is evidently connected with the liver. It appears to 
be formed at the expense of the left lobe and extends iuto the left hypo- 
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chondrium, more than 10 ctm. from the median line. It extends inferi- 
orly to the umbilicus ; on the^ght side, it ascends to the natural limit 
of the liver, so that while percussion denotes an enormous enlargement 
of the liver in the :dphoid Ime, this hypertrophy is scarcely perceptible in 
the axillary line. The upper border of the liver cwresponds to the lower 
border of the sixth cartilage. The softness of the abdominal walls enables 
the anterior border of the liver to be grasped in the hand, and it is found 
that the hepatic pulse gives rather the sensation of expansion than of ele- 
vation. 

Examination of the heart gives the following results : The apex beats 
in the eighth intercostal space, 10 ctm. from the median line ; the impulse 
is irregular, very feeble, without thrilL A second centre of impulse is 
found at the level of the xiphoid appendix. The enlarged liver is elevated 
by the pulsations of the heart At the apex the first sound is replaced by 
a murmur. This blowing murmur, when examined carefully, presents two 
foci, one at the apex, the other at the xiphoid cartilage. At tiie apex is 
heard a soft, prolonged systolic blowing murmur with a rolling bruit 
The topography of this bruit gives a tricmgle. The lower border of the 
triangle is situated 1 ctm. below the inferior border of the heart ; it ex- 
tends 1^ ctm. to the left of the apex ; its right angle is 5 ctm. from the 
apex ; it is about 5 ctm in height 

The second focus corresponds to the xiphoid appendix ; it has an ovoid 
shape, 7 ctm. in tiie vertical direction, and 5 ctm. in the transverse direction. 
This focus is situated a littie to the left of the median lina This bruit is 
also iTjrstolic and very strong ; it is not a prolongation of the first bruit 
The clearness of the murmurs, the movements in the jugulars, the hepatic 
pulsations, and the enormous congestion of the liver, enable us to amrm 
that we have to deal with a tricuspid insufficiency more considerable than 
that ordinarily seen. The pulse is small and irregular, and has the quali- 
ties of a mitral pulse. 

The patient left the hospital after a certain amoimt of improvement 

The explanation of this form of pulsation is apparentiy easy. 

The vena cava and its ramifications contain no valves until the primary 
iliaos. Furthermore, the hepatic veins have no valves and are always 
patulous. It is admitted that the venous tension begins in the iliac veins, 
then extends to the renal, then to the mesenteric, then to the hepatic 
yeins, and that^ consequentiy, the reflux will make itself evident in the 
hepatic veins, provided that the others have undergone their maximum 
tension. But a doubt is cast upon this explanation by the fact that the 
phenomenon is so exceptional The reasons mentioned above would be 
valid if the venous hepatic pulse were a common and almost constant re- 
sult of tricuspid insufficiency. 

On the other hand, if the theory of ascending tension were true, albu- 
minuria should always be found before the hepatic pulsation, but this is 
not constant 

It should be noted that in almost all the cases of venous hepatic pulse, 
there is not alone tricuspid insufficiency, but also a lesion of the mitral 
valve ; furthermore, the hepatic pulsations may disappear at any moment 

Upon post-mortem examination of the liver in these cases, Mahot has 
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found marked dilatation of the venous truifkSy extending even to the small 
veins. In addition, he has observed atrophy of the liver with induration 
of the connective tissue. 

To recapitulate the characteristics of tricuspid insufficiency from en- 
docarditis, we notice at first the general phenomena of cardiac disease, viz., 
dyspnoea on effort and palpitation. The pulse is regular, quite full, and 
not mitral, i.e., not irregular or excessively compressible. 

Examination of the heart shows lowering of the hepatic angle, making 
the inferior border of the heart horizontal, and dilatation of the right 
auricle, which perceptibly separates the vertical border of the heart from 
the e^ge of the sternum. 

Auscultation reveals a distinct, superficial blowing murmur, confined 
to the lower part of the stemimi on the left border. This murmur is 
systolic, rarely covers the lesser period of silence, and, tmlike the mitral 
murmur, does not last until the second sound. It is sometimes rough, 
sometimes smooth. 

Another remarkable &ct is that the murmiu: is intermittent ; it is pres- 
ent on certain days, absent on othera When it is feeble, it is only heard 
during deep inspiration and disappears during expiration. 

The dominant feature is the venous tension in all the organs and the 
pulsation of reflux. Venous stasis is produced in the liver, where it causes 
increased volume, lowering of the organ, a slight icteric discoloration, and 
finally the hepatic venous pulse. 

l^e stasis in the mesenteric veins produces ascites ; in the renal veins, 
albuminuria and anasarca ; in the veins of the limbs, oedema ; in the skin, 
cyanosis ; in the lungs, oedema, hydrothorax, and asphyxia ; in the gastric 
mucous membrane, a sort of catarrh which is aggravated by the anaemia, 
then intestinal hemorrhage& 

Friedreich * states that he has found a blowing murmur in the crural 
vein ; it is sometimes single, sometimes double. When single, the murmiu* 
is systolic ; when double, one is presystolic the other systolic. According 
to him, they are due to the tension of the valves of the crural vein neaf 
Poupart's ligament and, when the valves ai*e absent, to the tension of the 
walls of the veins. All this is pure imagination. The murmurs are im- 
doubtedly produced in the crural artery by the pressure of the stethoscope. 

Finally, the head symptoms observed are congestion and ursemic 
changes in the retina, cerebral, cerebellar, and bulbar congestion, i.e., 
asphyxia. The course of the disease, accordingly, is a venous dyscrasia due 
to paralysis of the veins, aggravated by the distention of the lymphatics 
on account of the stasis produced in the thoracic canal, and which termi- 
nates in ursemia. 

' Friedreich : Ueber Doppelton an der Cmralarterie, sowie ueber Tonbildnng an 
der Crural venen, Deutsch. Arch, f . Klin. Med. , 1878. 



Digitized by VjOOQIC 



166 DISEASES OF THE HEABT. 



ScLEBono Endogabditis of the Bioht Hbabt with Stenosis of the Obific& 

There is no necessity for the separate consideration of sclerotic endo- 
carditis of the tricuspid with stenosis. It is the same disease as that 
which accompanies insufficiency. It is even rarer than tricuspid indura- 
tion with a large opening, but Duroziez has collected the reports of ten 
cases.* It should be noted that tricuspid stenosis never occurs alone, but 
is always associated with lesions of the mitral and the aortic valves. 

As in the previous case, a xiphoid systolic murmur of a limited area is 
heard. It is a remarJuible fact that this murmur is not diastolic or pre- 
systolic, thus confirming the theory which I have advocated concerning the 
so-called presystolic bruit For if this bruit were due to the passage of 
blood through the narrowed orifice at the moment of the auricular systole, 
then it should be presystolic. 

' Duroziez : Da retrecissement de la triouspide, Gaz. des H6pit , 1868. 
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CHAPTER XXIV. 

OBLITERATION OF THE SUPEEIOE VENA CAVA. 

Lesions of the superior vena cava are rare and are always secondary to 
lesions of neighboring parts. When thrombosis of the vein develops, it is 
almost always due to an extension of cancerous thrombosis of adjacent 
veins. At other times it is the result of compression produced by a lesion 
in the vicinity/ such as aortic aneurisms, mediastinal tumors, tumors of 
the bronchial glands, thyroid gland, limgs or sternum. 

Observation XTjTX. Obliteration of the Superior Vena Cava; Aneurism of 
the Arch of the Aorta ; Chronic Inflammatory Induration of the Apex of the 

Bight Lung, — J. M , aged sixty-two years, entered the hospittd July -2, 

1875. Six weeks ago he noticed shght redness and swelling of the infra- 
orbital regions, spreading gradually to the eyeUds. At the same time an 
oppression upon the chest, which had existed at intervals for some time, 
increased markedly. At the present time this oppression is only violent 
upon exertion. Complete apyrexia ; pulse small Dulness at the apex of 
the right lung ; almost complete absence of respiratoiy sounds in upper 
part of both lungs. 

It is foimd now that the oedema extends over the entire face and neck, 
the upper limbs and the anterior surface of the thorax, ceasing at its base. 
Varicose dilatation of the subcutaneous veins arranged in the form of a 
bluish girdle is observed at the base of the thorax on both sides. On the 
left side, this girdle runs along the fifth and sixth ribs ; on the right side, 
a little lower. It terminates abruptly upon the sides. Aiiteriorly the halves 
unite in front of the sternum, along which they run in a vertical direction 
and form a band 8 to 10 ctm. in width along the median line. 

At the base of the neck the right external jugular vein elevates the 
skin of this region, despite the oedema, and presents nodosities in which 
the tension is much greater than normal The venous circulation also 
appears to be impeded to an extreme degree at the root of the upper limbs. 



> Oiilmont: Des obliUrations de la veine cave sup., H^oires de la Soc. M^. 
d*Obseryation, t. iii. Follin : Obliteration de la veine cave sup. et de ses branches par 
une iumeor an^vrysmale, Soc. Anat, 1 xxil, p. 365. Rejnaud: Obliteration presque 
compute de la veine cave sup. par suite de la prince d'on sac an^vrjsmalf Joum. 
Hebd., t. il, p. 112. Bailly : Obliteration de la veine cave snp. par une tumeur squir- 
hense, Bull, de la Soc. Anat^ t. xxix., p. 61. Barth : Coagulation spontan^e du sang, 
de la veine cave sup. chex une canc^reusef Bull de la Soc. Anat., t. zzviil., p. 4. 
Dajardin-Beanmetz: Arr^ brusque de la circulation de la veine cave sup. chez un 
malade atteint d'an^vrysme de Taorte, (Soc. M^d. des Hdpitauz, 14 Mars, 1879). 
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The apex of the heart is situated in the left fifth intercostfd space, 10 ctm. 
from the median line. The upper border of the liver corresponds to the 
insertion of the sixth cartilage. The vertical border of the heart is 1 ctm. 
from the right edge of the sternum. Hence the heart does not seem to 
be hypertrophied, while the part which corresponds to the right auricle 
has markedly lowered *the right cardiac angle. A slight, soft blowing 
murmur is heard at the apex and replaces the first sound ; second sound 
normal An imusual silence is noticed at the level of the origin of the 
arteries ; nevertheless, when the patient stops breathing, the sound is heard 
in the pulmonary artery but not in the aorta. 

The venous circulation appears to be immovable in the external jugular, 
the pulsations of which appear to be transmitted from the arterial pulsa- 
tions. There is no pulmonary oedema, showing that the lesser venous cir- 
culation is intact The diagnosis made was : obliteration of the superior 
vena cava and aneurism of &e arch of the aorta. 

July 10th. — ^The patient feels somewhat better. Auscultation shows 
greater intensity of the cardiac sounds over the left third intercostal space 
and also the presence of aortic bruits, which are very dull and difficult to 
detect The murmur at the apex has diminished in intensity. 

The improvement continued for two months, and at times the varicosi- 
ties of the thorax disappeared almost entirely. After the beginning of 
September the patient gradually grew worse, and died in collapse November 
16, 1876. 
• AtUqpsy, — Brain and meninges passively congested. 

Lungs: Upper third of right lung indurated, of a imiform grayish 
color ; tiiickened fibrous bands observ^ in the parenchyma. Slight con- 
gestion of the remaining parts of the lungs. 

Heart : Left ventricle sHghtly dilated and hvpertrophied ; right auricle 
and ventricle dilated. No teicuspid or mitral msufficiency. 

Vessels : Aortic anetirism as large as an orange, beginning 1 ctm. above 
the semilunar valves and terminating at the higheert; part of the arcL 
The artery is 7 to 8 mm. thick and compresses the adjacent vessels, indudr 
ing the superior vena cava, to which it is intimately adherent The semi- 
lunar valves are insufficient 

Superior vena cava diminished in calibre and partly hidden by the 
vessel. In its lumen is found a brown, solid, cylindrical dot, moulded 
upon the walls of the vein and aAherent throughout its entire extent by 
means of small fibres which are easily torn, showing the reddened, granular 
wall of the vein ; the vessel is completely obstructed. 

The restriction of the oedema to the upper limbs, and the distention of 
the veins emptying into the vena cava constituted the first phenomena of 
the disease. An important diagnostic symptom is the enormous dilatation 
of the intercostal veins, indicating the tendency to supplementary circula- 
tion through the vense azygos ; this sometimes extends to the mammary, 
lumbar, and even epigastric veins. This is also true of the spinal veins. 

An interesting feature in the above case was the &ct that the supple- 
mentary circulation proved almost entirely suffident for a few weeks and 
caused almost complete disappearance of the oedema. 

The course of the disease is shortened at times by the formation of an em- 
bolus which may obstruct one of the larger branches of the pulmonary arteiy. 
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I win here add the histoiy of a case obserred by my friend Dr. Dujardin- 
Beaumetz: 

Observation L. — ^P. G , aged forty-two years, entered the hospital 

July 29, 1878 ; contracted syphilis while a yoong man. 

The disease began seven weeks ago with a stitch in the right side under 
the clavicle, but especially on the antero-lateral portion of the chest, in the 
fourth, fifth, and sixth intercostal spaces ; occasionally the patient expec- 
torated bloody sputa. 

July 29tL— Sudden cyanosis and oppression on the chest. 

July SOth. — Present condition : the trunk, head, and upper limbs are 
bluish; the abdomen and lower limbs have the normal color. The 
cyanosed parts are swollen and oedematous ; the veins of the neck are en- 
larged. Ill the sixth, seventh, and eighth intercostal spaces on the left side 
are marked capillary varices, evidently of long standing. On the right 
side, over the upper part of the abdomen are Ifi^ge varicose veins. 

Thorax : Frequent respirations ; no r^es or dulness on the right side ; 
dulness over the right iniraspinous region and inf eriorly, over which is 
heard a very loud murmur wluch obscures the respiratory murmur almost 
entirely. Similar dulness anteriorly on the right side, extending from the 
clavicle to the fourth intercostal space ; murmur also heard in this situa- 
tion. Lower down pulmonary resonance is heard, showing that the right 
lung is pushed downward. 

The murmur is rough and systolia It is heard slightly at the apex, 
very clearly at the base along the course of the aorta. Apex-beat under 
the fifth rib, 13 ctm. from the median line ; vertical border of the heart 2 
ctm. from the stemiun. 

Aorta : A rough systolic murmur in the right second intercostal space, 
extending 4 ctm. from the sternum ; the same bruit is also heard in the 
firsts third, fourth, and even the fifth intercostal spaces on the right 
side. 

Jidy 30th, evening. — The patient complains of pains in the arms, 
which are enlarged and of a bluish color, but do not pit on pressure. 

July 31si — ^Another attack of suffocation with increased cyanosi& 

August 3d. — The patient is in a more satisfactory condition ; the cyanosis 
has diminished considerably, though the upper part of the body is still 
discolored. The abdominal subcutaneous circulation is marked by two 
vertical, parallel veins ; no venous pulse in the jugular& The arms and 
forearms are hard, as in sclerema ; the superficial veins are moderately 
distended ; the pulse is felt with difficulty. Temperature : light axilla,, 
36.2° ; left axilla, 346° ; rectum, 37°. 

August 8th — ^A very curious sign is observed on the right side, near the 
^nne, in the eleventh and twelfth intercostal spaces ; it consists of a con- 
tmuous, distinct bruit, which is reinforced at the moment of cardiac sys- 
tole. It does not extend to the left of the spine, but is heard more feebly 
in the right ninth and tenth intercostal spacea 

August 11th — ^The oppression increased. The system of the inferior 
vena cava remains intact ; no oedema of the lower limbs. The previous 
symptoms in the domain of the superior vena cava increase in intensity. 

August 12th. — ^The patient is somnolent ; the oedema of the trunk has 
increased, particularly upon the back. Death occurred at two o'clock the 
following morning. 
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This patient was seized suddenly (July 29th) mth the symptoms of 
arrest of circulation in the superior vena ea^a. He had experienced some 
pain in the right fifth and sixth intercostal spaces anteriorly, but tiiese 
symptoms were so slight that he had not given up work. 

When the patient was examined for the first time, he presented all the 
classical symptoms of compression of the superior vena cava. 

To what was this compression due ? Examination of the thorax re- 
vealed the signs of aortic aneurism ; a systolic blowing murmur in the 
right second intercostal space, extending into the adjacent spaces ; pulsa- 
tion and expansile movements in this situation, dulness on percussioiL 
All these signs enabled us to affirm the existence of an aneurism of the 
ascending portion of the aorta. 

It now remained to explain the sudden arrest of circulation in the vena 
cava. Careful examination had enabled us to establish two phases of the 
disease ; in addition to the complete cyanosis observed in our patient, he 
presented, in the dorsal region and the lateral portion of the thorax, nu- 
merous varicose patches, which must have existed a long time before the 
appearance of the cyanosis and oedema. It could then be affirmed that 
this patient had been suffering for a long time from aortic aneurism, which 
had not manifested its presence in the last few weeks, except by intercostal 
neuralgia, but had long presented the symptoms of compression of the 
superior vena cava, in the midst of which had occurred the sudden arrest 
of circulation. 

With regard to this point, two opinions were entertained by my col- 
leagues in the hospital Some explained the sudden arrest by the rupture 
of the aneurismal sac into the vena cava ; others (and I was of this num- 
ber) thought that thrombosis had occurred in the vein as the result of 
compression by the aneurism. The following lesions were found upon 
autopsy. 

Autopsy, — Upon opening the chest, a tumor as large as a fist was found 
above and to the right of the heart, pushing the latter to the left and 
downward, and situated in great part within the pericardium. The tumor 
is situated upon the right auricle^ which it occludes entirely. The superior 
vena cava is situated behind it, pushed to the right of the thorax, and ad- 
herent to the sac The left wall of the ascending aorta appears entirely 
intact ; the sac is formed at the expense of its antmor, righ^ and posterior 
walls. Above, the right brachio-cephaUc venous trunk has almost its nor- 
mal position, but the left trunk makes a very sharp bend, having been 
pushed to the right side. 

Heart : The heart is very slightly hypertrophied ; its long axis is almost 
transverse, the base of the organ being pui^ed downward by the aneu- 
rism. The right auricle has disappeared, as it were ; its walls are flattened 
and about as large as the little finger ; the um)er part has coalesced with 
the walls of the aneurism ; this is idso true of the pulmonary artery, where 
it passes behind the aorta. 

Superior vena cava : This vessel is 6 ctm. long, 2 ctnL in circumfer- 
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ence ; its walls are extremely thin, and on the left side and posteriorly 
they have coalesced with the aneurism ; the walls are pressed against one 
another so that it is difBcult to pass a fine sound through ^the caxxel, 
through which yerj little, if any, blood could possibly pass. 

Vena azygos : This is 2 ctm. in circumference in its upper portion and 
eyidently replaces the superior yena cava. It appears to be continuous 
with the brachio-cephalic trunks, to judge from the direction of these 
tnmks and the modifications which their calibre imdergoes, in proportion 
as they approach the azygos. Its dimensions are sd great as those of the 
vena cava, but at the level of the dorsal vertebrse its (»libre has diminished 
to one-quarter of that noticed above. There is no direct communication 
between the azygos and inferior vena cava. About 4 or 5 dan. from the 
bend which the vena azygos makes above the right hip is found a dot 
whidi fills the vessel for a distance of 5 or 6 ctm. 

Aneurism, — This measures about 10 or 11 ctm. in its three principal 
diameters. It begins immediately above the semilunar valves, occupies 
the entire ascending portion of the arch, and encroaches upon the trans- 
verse portion. The brachio-cephalic trunk and left primary carotid arise 
from Uie sac, which is directed toward the right davide. 

Liver and kidneys congested ; spleen weighs 400 grammea 

Brain : meninges normal, veins enlarged, bloody sufEusion in posterior 
part of membrane& 

Lungs markedly congested ; oedema, bronchitis, emphysema. 

The autopsy justified our diagnosis in great part It disclosed an an- 
eurism at the origin of the aorta, in the posterior waU of which was the 
markedly compressed vena cava. The thrombus was not found in this 
vessel, however, but in the dilated vena azygos, although the result was 
the same as if the dot had been situated in the superior vena cava. 
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CHAPTER XXV. 

DISEASES OP THE PULMONAEY AETBRT. 

These diseases are of two kinds, those contracted during intra-uterine life 
(congenital) and those contracted after birth ; the latter are much rarer 
than the former. We will now discuss those alone which are acquired 
after birtL 

Anatomical Data. — The puhnonarj artery arises from the infundibulum 
of the right ventricle, and is directed upward and to the left in front of 
the aorta, which it crosses at an acute angle. After having encircled the 
concavity of the aorta it divides into two branches, one passing to the 
right lung, the other to the left 

The origin of the pulmonary artery corresponds to the inner part of the 
second left intercostal space and extends 3 ctm. outside of the sternum. 
There are slight differences, however, in the position of the orifice. 

The course of the artery is very short, and it terminates about at the 
level of the junction of the second rib with its cartilage. For this reason 
the murmur of stenosis of the pulmonary artery is scarcely audible in the 
first intercostal space. 

The artery increases in size with age ; as a rule, it is much larger than 
the aorta imtil old age supervenea 

NABBowma op the Orificb of the Pulmokaby Abteby. 

Lesions of the right heart, particularly sclerotic endocarditis of the pul- 
monary orifice, had not been observed except upon the cadaver, so that its 
description was entirely wanting. One reason which prevented its ready 
recognition was the &tct that it was supposed that cyanosis would occur 
in such cases ; so that in 1869, when I had occasion to diagnose a remark- 
able case of this affection, I could find scarcely anything on the subject in 
medical literature. 

Cruveilhier's Atlas contains a description of this lesion,' and I have col- 
lected a few others in the treatise ' which I published in 1871. 

' Gmveilhier: Anat pathol., liv. xxviii., p. 4. 

* C. Paul : Da rdtrteissement do Part^re pulmonaire oontractd aprds la naiasanoe, de 
868 Bjmptdmes, de ses oomplioations, et particulidrement, de la phthisie pulmonaire 
oons^outive, See. M^ des H6pitaux, 11 AoClt, 1871. 
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The following is the history of my case : 

Qbsebyation LI. Stenosis of the Orifice of the Pulmomry Artery ; Hyper- 
trophy of the Bight Ventricle ; Closed Foramen of BotaUi ; Secondary 

Cheesy Pneumonia. — ^H. A > thirty-six years of age, entered the hospital 

July 16, 1869. He had an attack of acute articular rheumatism ten years 
ago ; did not suffer from cardiac symptoms at that time ; has had a cough 
for two years, and for three months a quotidian intermittent fever with 
nocturnal sweats. July 12th had an attack of haemoptysis. 

Present condition : notable emaciation, slight oedema of the face. The 
apices of both lungs present diminished resonance, feeble respiratory 
*murmur, and moist subcrepitant rales ; these signs are much more exten- 
sive on the right sidjB. 

The heart is found increased in volume, particularly transversely. A 
loud blowing murmur, which replaces the first sound, is heard over the 
entire heart ; it covers the lesser period of silence and the second sound. 
The maximuTn of intensity is situated in the left second intercostal space, 
from 2 to 4 ctm. from the edge of the sternum. 

The bruit is propagated in an almost vertical direction toward the left 
clavicle, but diminishes considerably a little before it reaches that bone. It 
is very feeble in the carotids and is not heard posteriorly over the descend- 
ing aorta. 

The second sound, masked by the first, is not heard distinctly except 
in parts which are remote from the pulmonary orifice — for example, at the 
base of the sternum. 

The pulse is feeble but regular, and the sphygmograph shows no in- 
telligible trace. 

The haemoptysis reappeared on Jidy 27th, and did not cease until 
death (August 2d). 

The diagnosis was not doubtful : an organic affection of the heart com- 
plicated by pulmonary phthisis. But what was the nature of the cardiac 
affection? 

The point of departure for the diagnosis was furnished by auscultation. 
The blowing murmur, which replaced the first sound and covered the heart, 
had its maximum of intensity toward the base, but did not present the 
characteristics of an aortic bruii 

In the first place the second sound was distinct, so that there could be 
no question of aortic insujQ&ciency but only of stenosia I was surprised to 
find, however, that the symptoms did not correspond to aortic stenosis. 

The murmur was not rough, was unaccompanied by thrill, had its 
maximum of intensity in the second left intercostal space, and was propa- 
gated very feebly into the vessels of the neck. Moreover, the puke, 
instead of being hard as in aortic stenosis, was full, soft^ and compressible, 
the arterial tension was feeble, and the sphygmographic trace was not 
characteristic of aortic stenosis. 

I was led to believe, accordingly, that the lesion was stenosis of the 
pulmonary artery, particularly on account of the situation of the maximum 
of intensity of the murmur over the pulmonary orifice, its propagation, 
abng the pulmonary artery, and its almost complete disappearance at the 
level of the passage of the arch of the aorta. 

Upon post-mortem examination the walls of the right ventricle were 
found as tliick as those of the left ventricle, and the cavity of the former 
was as large as that of the latter ; the interventricular septum projected 
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into the left yentride. The semilimar valves of the pulmonary artery were 
adherent over that portion of their border nearest to their Imse, and the 
narrowed orifice only permitted the introduction of the little finger. At 
the adherent portions the valves were thickened and indurated, and had 
lost their transparency and elasticity. However, the valves retained a cer- 
tain degree of suppleness, and their free edges came in apposition in such 
a manner as to prevent insufficiency. The pulmonary f^ry itself was 
thinned and dilated, its circumference near the bifurcation measuring 16 
ctm. The inteiMiuricular septum was normal 

The foramen of Botalli was completely dosed. Taking this latter fact 
into consideration, there can be no doubt of the extra-uterine production 
of the stenosis. 

The cardiac musde presented a certain de^ee of fatty degeneration. 
The upper lobe of the right lung was in a condition of chee^ pneumonia ; 
similar condition of the left apex. 

In 1882 Yimont had collected in his thesis the reports of 52 cases of 
acquired affections of the pulmonary artery, induding stenosis and insuffi- 
ciency. 

It follows from these observations that sderotic endocarditis may attack 
the semilunar valves of the pulmonary artery, as it does those of the aorta, 
though more rarely. The absence of the ordinary lesions of diseases which 
have developed during intra-uterine life enables us to state that we have to 
deal with acquired lesiona 

But in order to remove all hesitation in this regard, I will quote a case 
observed by Mayer, ^ in which the endocarditis assumed an ulcerative form 
and the patient succumbed during the acute stage. 

Qbsebvatiok UL Stmosiaof the Pulfn(mary (MJu>e 8ec(mdafy toon Acuie 
Endocarditis of the Semilunar Valves. — ^A woman, aj^ twenhr-six years, fint 
complained in the spring of 1877 of violent palpitations which made their 
appearance mainly on exertion ; also complained of painful twinges in anns 
and legs ; graduidly grew weaker and entered the Freiburg HoepitaL 

The first examination (August^ 1877) showed a soft systolic blowing 
murmur at the apex, which increases in intensity at the base and has its 
maxiinum in the second intercostal space. It can be followed to the left 
into the axillary region and even into the oori^esponding supra-clavicular 
space. It is also heard, but feebly, to the right. 

The second pulmonary sound was less distinct than the seccmd aortic 
sound. Posteriorly, to the left and upward, could be heard equally the 
systolic murmur of the hearty and to tlie right as &r as the spine of the 
scapula. 

A diagnosis was made of stenosis of the left branch of the pulmonaiy 
artery, undoubtedly caused by some fibrous band. 

September 4th the patient sank into a typhoid condition and died on 
October 17th. 

Autopsy, — ^The heart is hypertrophied ; right ventricular wall 1 ctan. 

* Mayer : Ueber ein Fall von Stenosirung der Pulmonal-arterie in Folge von wuter 
Endocarditis der semilunar Klappen (Deutsch. Arch. f. Klin. Med., Bd. XXIV., H. 
IV., v., p. 486, 1879). 



Digitized by VjOOQIC 



DISEASES OF THE PULMOKABY ABTERY. 175 

thick ; pulmonary orifice is found obstructed by soft dots, vegetations, and 
exGre8cenGe& Tlie v^itricular septum is perforated above the conus of 
the puhnonary artery. Two small vegetations are found on the tricuspid 
valve. The right auricle is small and its walls thin. The foramen o^e 
is entirely obliterated. Nothing especial in the other organs. This is 
evidently a case of acquired lesion. 

Allied to these lesions are the ones in which the stenosis is situated not 
alone at the level of the orifice but also of the infundibulum, or solely at 
the latter, and is due not to endocarditis but to myocarditis. To this le- 
sion I have applied the term prsearterial pulmonary stenosis.^ 

The stenosis leads to hypertrophy of the right ventricle, which acquires 
the capacity and thickness of the*waU of the left ventricle and gives to the 
heart the shape of a sac formed of two equal ventricles. Indeed, in certain 
cases the right ventricle becomes larger than the left and the convexity 
of the septum projects into the left ventricle. 

The hypertrophy extends to the columnse comese, especially those of 
the first order, so that despite the increased volume of the right ventricle, 
its capacity does not exceed that of the left ventricle. The tricuspid valve 
is sometimes a£Eected at the same time. 

The pulmonary artery is usually dilated and its walls thinned. This is 
explained by the stasis of the venous blood, which is no longer thrown into 
the artery with sufficient force and induces a loss of contractility and 
elasticity in the vessel 

Finally, at a later period the hypertrophy leads to fatty degeneration 
of the muscular fibres. 



Diagnosis. 

The diagnosis of stenosis of the orifice of the pulmonary artery depends 
upon the following signs : 

Measurement of the heart shows depression of the hepatic angle of the 
cardiac triangle, and consequently a more horizontal position of the lower 
border. In certain cases palpation may reveal a purring thrill, which is 
more marked in the left second intercostal space. 

Auscultation discloses a peculiar blowing murmxu:. This murmur oc- 
cupies particularly the left second intercostal space, from the sternum to 
4 or 5 ctm. from the edge of the bone. If the murmur is intense it is 
transmitted readily by the thickened wall of the ventricle and then covers 
the entire anterior sur&ce of the heart ; but the maximum of intensity 
remains very distinctly in the second intercostal space. It is not conveyed 
to the first intercostal space imless hepatized pulmonary tissue acts as a 
conductor. 

J Obaenrations Vn., Vm., IX., and X. of my treatise. 
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The murmiir begins with Tentaicular systole, covers the first sound and 
the lesser period of sUence, and terminates with the closure of the semi- 
lunar valyea It is usually rough ; moreoyer it is superficial 

The murmur has its maximum of in* 
tensity when the patient is ausculted in the 
recumbent posture ; it diminishes consid- 
erably and sometimes disappears entirely 
in the sitting position. This is due to the 
fact that the force of gravity is aknost suf- 
ficient to counterbalance the propulsiye 
force of the right ventricle in the pulmo- 
nary artery. 

If respiration is stopped the murmur ia 
at first more marked during the first car- 
diac revolutions, but it gradually groyfs 
weaker and weaker. Then if the patient 
is asked to make a vigorous expiratory ef- 
fort while the nares are closed, the murmur diminishes until it disappears 
almost entirely. Finally, when the patient is again allowed to draw breath 
he makes deep inspirations, and the pulmonary circulation becomes freer 
and freer, and the murmur returns in proportion as the waves of blood 
increase. These qualities of pulmonary bruits, which I have observed so 
often in anaemic murmurs of the pulmonary arteiy, are shown very clearly 
in pulmonary stenosis. 

Observation LUL Stenosis of the Pulmonary Artery ; Secondary Phthi- 
sis. — The patient was a railroad porter, who continued at work until last 
May. At that time he was suddenly seized with a chill and tremor, and 
fell asleep on a bench. Upon awaking he felt bad and could not return 
to work. A physician v^ho was called diagnosed pulmonary congestion. 
The patient remained a month in bed and has since been imable to work. 
Entered the hospital November 9, 1878. In January, 1879, 1 found him 
in the following condition : complains of weakness ; coughs, and appears 
to be suffering from pulmonary disease. The chest is markedly emaciated^ 
and the ribs project strongly ; right limg entirely healthy. On the left 
side dulness below the clavide and in the first intercosted space ; feeble 
respiration in this locality, with a large number of moist crepitant rales. 
Inferiorly the respiration is normal, but there is considerable arterial im- 
pulse with a blowing murmur. Posteriorly, diminished dulness in the 
infraspinous fossa with numerous subcrepitajit rdle& 

Apex-beat of heart behind the fifth rib, 10 ctm. from median line; 
upper border of liver at level of fifth right cartilage ; vertical border of 
heart 1^ ctm. from right edge of sternum. The hypertrophy, therefore, 
affects chiefly the right heart 

No murmur is heard over the aortic, mitral, and tricuspid orificea A 
pulmonary blowing murmur is heard, with the following characteristics : 

Situation : In tiie left second intercostal space, beginning at the leffe 
border of the sternum and extending 8 ctuL toward tihe axiUa ; it is also 
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heard in the third intercostal space over an extent of 1 to 2 ctm. It is 
heard to the right of the sternum, but there sounds distant. Its maximum 
is situated 3 ctm. from the left border of the sternum. 

Period: The bruit is systolic ; begins with ventricular systole, develops 
during the duration of the systole, and ends a little before the sharp clos- 
ure of the semilunar valves. But this bruit presents the special character- 
istics v^hich I have already recognized as belonging to ansemic murmurs 
in the pulmonary artery : there is considerable difference in its intensity 
according as the patient is standing or lying down. When he is lying 
down it attains its maYimum of intensity and is accompanied by a purring 
thrill ; when standing, it diminishes considerably. 

The second characteristic of pulmonary bruits presented by this patient 
is the following : If the nose and mouth are closed while the patient is 
making a vigorous expiratory effort, the murmur diminishes in duration 
and finally disappears almost entirely. When the patient is again allowed 
to take full inspirations the murmur gradually resumes its former inten- 
sity and even exceeds it for a moment. 

All these phenomena are evident signs of an alteration of the pulmonary 
artery, situated at its orifice and diminishing its calibre. It is also found 
that at the xiphoid appendix the cardiac impiQse has a remarkable inten- 
sity, and that at the left border of the sternum, at this level, the heart 
sounds tend to assume the pendulum rhythm, i.e,, the lesser and greater 
periods of silence tend to become equal, a phenomenon belonging to 
hypertrophy of the right heart. A slight musical murmur in the veins of 
the neck. 

The murmur is evidently not situated at the aortic orifice. We must 
also discard the hypothesis of an aneurism of the aorta giving a blowing 
murmur in the second left intercostal space. Such aneurisms occur and 
are situated in the descending part of the arch of the aorta, immediately 
below the emergence of the subclavian ; but they give rise to an affection 
of the recurrent nerve and to aphonia, which are not present in this 
case ; there are no expansile movements. 

Finally, we may state that the pulse is regular ; there is no cyanosis, 
pulmonary oBdema, congestion of the liver, or oBdema of the lower limbs. 

The persistence of the lesions for a number of months will not permit 
us to diagnose simple ansemia, but rather an acquired stenosis of the pul- 
monary artery with secondary phthisis. 

But these symptoms are not constant When the heart is markedly 
hypertrophied and the impulse of the right heart approaches in energy 
that of the left heart, the force of gravity no longer causes the murmur to 
disappear. Arrested respiration renders the murmur more distinct, and 
exertion diminishes it but does not lead to its disappearance. These phe- 
nomena are well marked in a young patient under my observation at the 
present time. 

The lesion which produces stenosis of the origin of the pulmonary 
artery is not always situated at the level of the valves ; it may be below 
them and affect both the valves and a part of the infundibulum. Such, 
for example, are the cases reported by Philhouze,* Bock, Duguet, and 

' Observations IL and Yin. in my treatise on Stenosis of the Pulmonary Artery. 
12 
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Landouzy,* Havage,' and Dittrich. In these observations the endocarditis 
appears to have been complicated with myocarditis, and in Dittrich's case 
it is probable that the lesion was traumatic in its character, and caused by 
the blow upon the sternum from a horse. 

In other cases, the valves of the pulmonary artery are normal and the 
stenosis affects only the infundibulum. It is to this form of stenosis that 
I have applied the term pncarteriaL In all these cases the lesion results 
from cicatrization of a myocarditis. 

These cases differ also with respect to the symptoms. The blowing 
murmur is indeed situated to the left of the sternum, but the maximum of 

intensity, instead of being found in the 
second intercostal space, is in the third 
space, and the murmxu: is also present 
in the first and second intercostal spaces 
{vide Fig. 92). 

The other symptoms are the same 
as those of valvular stenosis, provided 
the patients are observed at a late stage, 
when the lesions have become fixed. On 
the other hand, if the patients are ob- 
served during the existence of the my- 
ocarditis, the symptoms of this affection 
will complicate the diagnosis. 

Let us resume the diagnosis of sten- 
^'**' ^- osis of the pulmonary orifice. 

One of the most important functional signs is the fact that none of the 
patients, who present stenosis of the pulmonary artery uncomphcated, 
suffer from cyanosis. Apart from this, we are astonished not to find more 
venous disturbances. As a rule there is no congestion of the liver, no 
ascites, and very littie oedema of the legs, despite an advanced stage of the 
malady. 

There is no disturbance on the part of the arterial circulation ; the 
pulse is regular and presents no abnormal features. According to Potain 
and Eendu the patients complain of a feeling of peripheral coldness de- 
spite the integrity of the arterial circulation. For my part I have not ob- 
served this symptom which, on the contrary, is a constant feature in cases of 
cyanosis from congenital lesion. 

The patients are less subject, perhaps, than those suffering from other 
cardiac ^seases, to dyspnoea on exertion, at least if the rhythm of the heart 
and the myocardium are intact In a word, if haematosis is diminished by 
stenosis of the pulmonary artery, it may result in insufficient oxygenation 

1 Dngnet and Landouzj : Soc. M^d. des H6pit., November 22d, 1878. 
* Havage: Soc. Anatoxo., 1879, p. 562. 
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of the blood, and oonsequentlj in deterioration of the organism advancing 
to phthisis ; but this deterioration does not assume the form of venous 
stasis with asphyxia, dropsy and their sequelae. 

Some tendency to hemorrhages, particularly to haemoptysis, has been 
observed and must be regarded as a prodrome or symptom of the second- 
ary pulmonary phthisis. It is a very peculiar feature of this affection that 
it leads to phthisis in the same manner as does congenital stenosis. The 
phthisis does not supervene inunediately, though it may occur at an early 
period. In the last case under my observation, in which phthisis was im- 
doubtedly present^ the disease had lasted scarcely a year. In the first 
case, it had lasted seven years. 

The patients rarely resist the phthisis and succumb to 'asystole, in 
which event cyanosis may appear at the termination of the disease, as in 
every other organic disease of the heart 

Stenosis op the Teunk Ain) Beanches op the Pulmonaby Artery. 

Gases of this kind are rare. In my treatise on Stenosis of the Orifice of 
the Pulmonary Artery, I have reported an observation by Willigk, in which 
the stenosis affected the right branch of the vessel. Its diameter was re- 
duced to 2 mm., though the diameter of its origin was 16 mm., the same 
as that of the normal left branch. The trunk of the vessel was thickened 
and presented evidences of endarteritis. The patient, aged forty-nine 
years, died of tubercular phthisis of the limgs, larynx, and intestines. 

In another case, observed by Karl Bettelheim, and published by Vi- 
mont, the stenosis affected the right branch of the pulmonary artery. 
The patient died of phthisis with tubercles in both limgs. 

Finally, in a third case, the lesion affected both branches of the pulmo- 
nary, artery (Observation XTT. in my treatise). The patient observed by 
Tomassi Grudeli died suddenly from thrombosis of the artery. 
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CHAPTER XXVI. 

DISEASES OF THE PULMONABY ARTERY. ^CantinuetL) 

Insuffichenot of the Valves of the Pulmokaby Obifice. 

Insuffigienct of the valyes of the puhnonary artery, contracted after birth, 
is undoubtedly the rarest of all valyular lesions. Gases have been observed 
by Benedict,* Frerichs,' Kolisko,' Von Wahl,* Klob,» Roeber,' Weiss,' 
Morison,'' Whitley,* Decomiere,** Vast," Budin," and Vimoni 

It follows, from these observations, that insufficiency of the pulmonaiy 
valves may be the result either of endocarditis, or of the atheromatous 
process, which thickens and shortens the free border of the valves. In 
Von Wahl*s case, the endocarditis destroyed the valves almost entirely. 
In another case, one of the valves has been foimd perforated at the base, 
as the result of myocarditis. In addition, the pathological process which 
has changed the valves to such an extent as to render them insufficient, 
has often produced a certain degree of stenosis. 

It is said that dilatation and hypertrophy of the right ventricle and au- 
ricle have been observed as the result of this lesion ; also a certain amount 
of dilatation of the pulmonary artery, with secondary hypertrophy of the 

^ Benedict: Fall von Insofficienz der Valv. semilnnar. arter. pulm., Wien. Woch- 
enschr., 1854, 35. 

«Frerich8: Ibid. 1858. 

' Kolisko : Fall yon Insuffioienz der Pulmonal artetien Klappe, Zeitschr. d. Wiener 
Aerzte, 1859. 

* Von Wahl : Acute Endocarditis der Pulmonal Klappen, Peterab. Med. Zeitschr., 
1861. 

* Klob : Beitraege z. PathoL d. Pulmonal arterien Klappen, Zeitschr. d. Wiener 
Aerzte, 1861. 

^ Roeber: Ein Fall von lusufficienz d. Pulmonal Klappen, BerL Klin. Wochenschr., 
1870. 

^ Weiss : Ein Fall ▼. Insuffidenz d. Pulmonal Klappen, Wien. Med. Presse, 1876, 1. 

^ Morison : A Case of Disease of the Pulmonary and Tricuspid Valyes, Trans, of 
the Path. Soc, 1876, xxvii., p. 88. 

» Whitley: Guy's Hospital Rep., 1858, third series, yol. y., p. 252. 

^^ Decomidre : Essai sur PEndocardite puerpcrale, Th^ de Paris, 1869. 

" Vast : Endocardite Ulc^euse, Thdse de Paris, 1864, p. 53. 

1* Budin : Thbse d'agr^gation de Porak, 1880. 
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left; yentricle and auricle. Lobular pneumonia and in&rctions Lave also 
been foiind upon autopsy. 

Examination of tbe beart bas sbown enlargement of tbe rigbt side, 
and a diastolic murmur baving its maximum of intensity at tbe left border 
of tbe sternum, in tbe second intercostal space. Tbis murmur bas a bigb 
pitcb, and extends, to a certain extent, over tbe lower part of tbe sternum 
along tbe rigbt ventricle, in tbe direction followed by tbe blood wbicb 
flows back into tbe yentride. 

According to Bosenstein, Weill bas confirmed tbe statement of Duscb 
tbat tbis murmur may be propagated in ^^ ^^^^ 

tbe direction of tbe vessels of tbe neck. A ^"- 7\ ^ ^I^^ 

systolic blowing murmur bas been beard 
in certain cases, but tbis is explained by 
tbe coexistence of stenosis and insuffi- 
ciency. 

Among tbe functional disturbances bave 
been noticed a certain amount of dyspnoea 
and palpitation of tbe beari Compensa- 
tory bypertropby of tbe rigbt ventricle de- 
velops slowly. In Morison's case tbe pa- 
tient complained of acute pains in tbe re- 
gion of tbe beart, radiating into tbe rigbt 
sboulder and band. Tbe pulse is normal, 
or approximately so. ^°* ^ 

After tbe period of compensation and tolerance bas terminated, tbe pa- 
tients suffer from venous stasis and dropsy. Deatb is tbe inevitable result^ 
but life may be prolonged for a considerable period. 

I bave not observed any case of insufficiency of tbe pulmonary valves 
in wbicb tbe diagnosis bas been confirmed by post-mortem examination. 

At tbe present time I bave a patient imder observation, wbo is suffering 
from acute articular rbeumatism, and presents in tbe clearest manner tbe 
symptoms of insufficiency of tbe pulmonary artery. 

Observation LIV. Acuie Bheumatism ; Pulmonary Insufficiency, — L. 

P , twenty-six years of age, entered tbe bospital July 7, 1882. Present 

sickness bas lasted a week ; bigb fever, profuse sweats, pain and swelling 
in ankles and kneea In tbe second left intercostal space tbe first sound 
is beard normally, tben a blowing murmur is beard, wbicb is propagated 
from above downward along tbe sternum, and is beard better on tbe left 
side tban on tbe rigbt Notbing beard at tbe apex. 

Apex-beat in fiftb intercostal space, 12 ctm. from tbe median line ; ver- 
tical border of beart 4 ctm. from edge of sternum ; upper border of liver 
at level of fiftb cartilage. 

July IStb, tbe murmur bas increased considerably in intensity. Its 
area forms an elongated eUipse beginning in tbe second left intercostal 
space, 3 ctnt from tbe mediaii line, and directed toward tbe fourtb inter- 
costal space, at its junction witb tbe sternum ; tbe ellipse is 8 ctm. long, 
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and 81 wide. It corresponds, therefore, to the pulmonary artery and its 
infundibulum. The first sound is rapidly followed by a blowing murmor, 
which is prolonged into diastola At the aortic orifice, on tiie contrary, 
the semilunar dick is heard distinctly. The murmur is produced Tery 
probably by insufficiency of thtf pulmonary valves. 

Endabteritis of the Pulmonaby Abteby. 

Inflammation of the pulmonary artery, though much rarer even than 
that of the aorta, has nevertheless been observed, and even in the acute 
form. 

It has not been found isolated, but is mentioned in certain observationB 
of acute endocarditis with vegetations upon the pulmonary semilunar valvea 
In one case, it is said that endarteritis was present with rugosities upon 
the surface, and adhesion of a clot which divided into two and entered the 
branches of the vessel There is no description of the disease, as the 
lesions have been found merely on autopsy. 

Chronic endarteritis has also been observed. In a man of nineteen 
years, Fenger * found, in addition to vegetations upon the pulmonary valves^ 
three vegetations as large as hazel-nuts, and sixty small ones, which were 
situated at the level of the bifurcation of the artery, and were prolonged 
into the two branches. 

O. Weber ^ gives the following appearances in a case in which the lesion 
was attributed to syphilis. 

Obsebvation LY.— The individual presented syphilitic lesions in the ver- 
tebral column and liver. The right branch of the pulmonary artery con- 
tained patches 2 to 3 mm. long, and 5 mm. thick, which projected into the 
cavity of the vessel so that the lumen was reduced to a mere slit The 
patches were covered by the inner tunic of the artery ; they were soft and 
yellow, composed of granulation tissue which had developed at the expense 
of the middle tunic. The external tunic was still elastic, but very much 
thickened. Infarctions in both lungs. Death occurred ^m haemoptysifl. 

Atheboha of the Pulmonabt Abtebt. 

Atheroma of the pulmonary artery is sometimes met with, although 
much more rarely than in the aorta, but the appearances are the same in 
botL The patches are situated mainly at the bifurcation of the arteiyi 
and near the semilunar valve& 

One of the first results of the lesion is hypertrophy of the right heart 
This has been noticed not only in France, but also by Elob * in Germany, 

' Fenger : Nord. mecL Aok. Y., 1878, 4. Jahresber., IL, 140, quoted by Quincke, 
Krankh. d. Gefaesse, p. 368. 

* O. Weber : SjpbiUt Neublldung in d. Wand. d. arter. pulmon. (Med. Centrtl 
Ztg., 1862, No. 52), and Sobmidt's Jahrb., Bd. 128, p. 174. 

* Klob : Wocbenblatt d. Gea. d. Aerzte, 1866. 
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who found hypertrophy of the right heart in an autopsy upon a man who 
presented dilatation of the puhnonary artery. 

It is difficult to determine the importance of the lesions, since athe- 
roma of the pulmonary artery is associated almost always with other dis- 
eases of the heart and vessels. 

The lesion is rarely suspected during life. Nevertheless J. Hope' 
has recorded an observation in which a characteristic bruit was heard on 
auscultation. 

Observation LYL — A dilatation of the pulmonary artery, although not 
large, produced a perceptible thrill and impulse in the second left inter- 
co^al space. A small tumor could be mapped out between the ribs. Aus- 
cultation revealed a very loud, superficial, dry murmur, like the creaking 
of a saw, above the clavicles and over the entire praecordial region, but most 
markedly in the second intercostal space ; hypertrophy and dilatation of 
the heart 

Atheroma of the pulmonary artery is said to be produced by old age, 
alcoholism, rheumatism, gout, and syphilis. 

AnEUBISIC of THB PcUfONABT AbTEBY. 

Aneurisms of the pulmonary artery are very rare. Among 950 oases 
of aneurism. Crisp collected only 4 in the pulmonary artery. We here 
refer only to aneurisms of the trunk of the vessel, not to those of the small 
branches, and which are found in phthisis. 

Both forms of aneurism have been observed, the true or fusiform, and 
the false or sacculated. 

The symptoms have been a prominence in the left second intercostal 
space near the sternum; here auscultation reveals very loud murmurs, 
sometimes systolic, sometimes diastolic. 

Observation LVIL Aneurism of the Trunk and acquired Stenom of both 
Branches of the Pulmonary Artery. — A sailor, aged forty-two years, who had 
suffered several times from muscular rheumatism and bronchial catarrh, 
was admitted to the clinic of Prof. Carlo Maggiorani, December 26, 1867. 
Since September, 1866, he had had attacks of dyspnoea and palpitation of 
the heart ; severe bronchial catarrh developed in the last two months. 
Pulse 88, area of cardiac dulness increased. Between the two heart sounds 
was heard a rough murmur, which was yerj perceptible at the base. A 
soft blowing murmur was heard instead of the second sound, more marked 
over the right than over the left ventricle ; the two periods of silence were 
shortened. In addition, signs of bronchial catarrh, pulmonary oedema, and 
hepatic congestion. Urine, sp. gr. 1.022, certain amount of albumen. 
Lower extremities slightly oedematoua 

January 7, 1868: the murmur heard between the first and second 
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sounds became rough, and the first sound less clear ; face slightly cyanosed, 
pulmonary rales more numerous, pleuritic exudation on botii sides. 

January 16th, condition grew worse; dyspnoea and cough more dis- 
tressing, pulse 102*. January 17th, under the influence of veratrum Tiride, 
pulse fell to 52 and became intermittent. January 19th, patient died sud- 
denly while eating. 

The autopsy ^owed oedema of the brain, cerebral sinuses and menin- 
geal veins filled with blood, and moderate effusion in the ventricles. Small 
amount of fluid in pleurae and pericardium ; lower lobe of right lung oedem- 
atous. Arteries and veins of right lung contained little blood, those of 
left lung almost entirely empty. Nutmeg liver. Enlarged and softened 
spleen; kidneys congested and showed beginning parenchymatous nephritiBL 

Heart hypertrophied, especially the right auricle and ventricle, which 
were filled with blood; left cavities entirely empty. Both vense cayjB 
dilated. Transverse diameter of heart measured 12 clan, at the base, longi- 
tudinal diameter 13 ctm. from the apex of the right ventricle to the baae. 
The right ventricle and auricle were doubled in volume ; the endocardium 
of right side had lost its transparency, and the columnse cameae were 
hypertrophied. Wall of right ventricle 7^ mm. thick ; right auricle 6 mm. 
thick in parts; circumference of right auriculo-ventricular orifice meas- 
ured 120 mm. (normally 103 to 104 mm.) ; circumference of pulmonaiy 
artery 95 mm. (normally 72 mm.) ; semilunar valves enlarged and thick- 
ened ; trunk of pulmonary artery dilated like an aneurism, and its trans- 
verse diameter measured 50 mm. Above the semilunar valves were two 
small diverticula, the walls of which were ^ mm. thick, while the remainder 
of aneurismal wall was 1^ to 2 mm. thick. No trace of endarteritis in aneu- 
rism, but hyperplasia of the adventitia. Between the orifices of the two 
branches of the vessel the arterial wall was formed of sclerotic connective 
tissue, hard and partly calcified, so as to form a ridge in the cavity of the 
aneurism. Farther on, the right branch dilated ; in the left branch the 
walls were thickened, reducing the lumen of the vessel from 13 to 2 mm. 
At this point the lumen was obliterated by a recent clot (probable cause of 
the sudden death) ; a little farther on the lumen gradually enlarged. 

The trabeculae and papillary muscles of the left heart were atrophied; 
the ventricular walls were &om 7 to 4 mm. thick (normally 15 to 16 mm. ) ; the 
muscular tissue was soft and friable, while that of the right ventricle was 
firm and brownish red in color. Under the microscope the primary fibril- 
Ise of the left heart were foimd to be half as thick as those of the right 
side ; the former contained fatty and pigmentary granules, the latter were 
normal The left auriculo-venMcular orifice was normal ; the aortic ori- 
fice had a circumference of 64 mm. (normally 66^ mm.). The semilunar 
valves were shortened and insufficient The aorta contained several patches 
of chronic endarteritis (Corrado Tomassi Crudelide Palermo, Biv. din. 
vii., 2, p. 37, 1868, in Schmidt's Jahrb., 8, p. 169, 1870). 

Thbombosis and Embolism of the Pulmonaby Abtert. 

There is nothing more common in post-mortem examinations than to find 
clots in the pulmonary artery. These are usually formed either after death 
or in the last stage of the agony ; they are recognizable particularly by 
their stratification. Seen in the ordinary position of the corpse, the upper 
part of the dot is composed almost exclusively of fibrin, containing a few 
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globules, but the majority of these have accumulated in the lower parts. 
Furthermore, the clots are not adherent to the waUs, and are held in posi- 
tion simply by prolongations which they send into the branches within the 
lungs. 

The clot formed during life is not stratified, and is darker in color the 
more recent its formation ; it is firmer, as if condensed by the expulsion of 
the serous contents. Furthermore, it adheres to the walls. This adhesion 
may be due merely to a plastic fluid which is readily detached ; but at a 
later period the dot is joined to the wall and its detachment leaves 
a roughened, impolished surface. Indeed the adhesion may be of such a 
nature that it becomes difficult to determine accurately the wall of the 
vessel. Certain clots are composed entirely of leucocytes, others of red 
globules. 

Emboli differ from thrombi in this respect, that instead of finding a 
more or less homogeneous tissue, the interior of the relatively recent clot 
contains a mass the color and structure of which are different This is 
sometimes an old, more or less degenerated dot ; at other times a still re- 
cent dot, upon which may be recognized the impression of the valves of the 
veins. Or the nucleus of the embolus consists of the debris of cancer, par- 
tides of the valves, or pus. The differential qualities of thrombi and em- 
boli are presented in the following table : 

Thrombi. Emboli. 

Begin by small ramifications ; Are arrested upon the projections and 
dot arborescent. valves, and at the bifurcations. 

Structure homogeneous through- A whitish mass surrounding soft co- 
out the entire dot. agula. 

Begular shape. Irregular shape. 

Cardiac extremity rounded. 

Texture stratified. Texture irregular. 

Do not entirdy fill the calibre of Distend the vessel without adhering 
the vessel to its walls. 

The most striking phenomenon is the sudden death during a cachectic 
condition. The onset of the symptoms is as sudden in thrombosis as in 
embolism.' Sometimes the sudden symptoms have been preceded by dysp- 
noea for a couple of weeks.' 

Thus in cachectic individuals or in the puerperal condition the pres- 
ence of thrombi in the lower limbs, the increasing dyspnoea, the sudden 
onset of excessive respiratory anxiefy, cyanosis, a feelmg of coldness, ex- 

1 HomoUe: Soo. Anat, p. 103. 1874. 

' Bnoqaoy and Hanot, quoted by Favre : fitude ear la Thrombose de Partdre pul- 
mon. Thdee de Paris, 412. 1875. 
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pectoration of blood — ^these are the signs which, combined with rapid 
death, indicate the occurrence of thrombosis or embolism of the pulmonaiy 
artery. 

Death is inevitable unless a small embolus is present and does not ob- 
literate the entire circulation of the pulmonary trouble. 

Finally, dots may be found in the pulmonary artery, produced by path- 
ological causes situated outside of the vessel Oulmont ' has reported a 
case of sacculated aneurism which had produced compression of the left; 
branch of the pulmonary artery and chronic interstitial pneumonia. At 
other times the compression has been produced by bronchial or medias- 
tinal glands,' finally by retraction of the lungs as the result of interstitial 
pneumonia. 

> P. Oulmont: Prog. M^d., January 1, 1881. 
• Barety : Thdse, Obs. TiXXXTTT. 
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CHAPTER XXVn. 

DISEASES OF THE MYOCARDIUM. 

Ths myocardium is a peculiar tissue. Although composed of muscles 
which are not subject to the will, it is allied to the voluntary muscles by 
its connective-tissue framework, the terminal tendons of its fibres, red color, 
and finally by the striation of the fibres. It differs from the volimtary 
muscles in the following respects : the size of the fibres is smaller, the di- 
ameter of the latter being six- to eight-hundredths of a millimetre, that 
of the former being only two-hundredths of a millimetre. 

The fibres of the voluntary muscles are grouped in secondary, then ter- 
tiaiy bundles, isolated from one another by connective tissue forming a 
sheath ; those of the heart are not grouped in parallel, gradually increas- 
ing bundles. 

Each fibre of voluntary muscle is surrounded by a sheath of sarco- 
lemma ; the heart fibres are not provided with a sarcolemma. The mus- 
cular fibres of the heart, by their incessant divisions and continual anasto- 
moses, form an inextricable network which compels them to contract at 
the same time. 

Although examination of the myocardium differs from that of the vol- 
untary musdes, the traces furnished by the myograph are very much alike. 

While the curve made by voluntary muscles is formed by shortening 
along its length, that made by the cardiac muscle is furnished by increase 
in width at the moment of contraction. But these two phenomena are so 
related that the curves obtained are identical Thus, the form of the sys- 
tole of the cardiac muscle is that of a muscular contraction. The ascend- 
ing period, which corresponds to the shortening of the muscle, is shorter 
than the descending period, i.e., than the return of the muscle to its former 



Fatigue modifies the systole of the heart and the contraction of a mus- 
cle in the same manner ; it causes diminution of the amplitude and in- 
crease in the duration of the movement Both forms of contraction are 
also affected in the same manner by heat and cold. 

The systole does not present an equal duration in the different parts of 
the heart The auricle effects its systole much more rapidly than the 
ventricle. 
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At the beginning of each systole an electrical yariation is produced, 
and is manifested in the galvanoscope. 

When the heart contracts, all the fibres do not enter into contraction 
simultaneously ; the systoHc movement is propagated from the base to the 
apex, t.6., from the auricles to the yentricles, and runs along the length of 
the heart by a sort of peristaltic movement According to Engelmann,' 
the propagation in the muscular tissue occurs from cell to cell, indepen- 
dently of all nervous action. 

The series of cardiac movements being equivalent to a series of suc- 
cessive contractions, it follows that these movements will be more and 
more extensive in proportion as the time occupied in their accomplish- 
ment is greater. Acceleration of the cardiac rhythm, therefore, will ren- 
der the movements less extensive. 

The force expended by the myocardium in its contraction is conveyed 
to the heart ; furthermore, the empty heart ceases to contract as soon as 
it exhausts the blood contained in its vessels. Ligature of the coronary 
arteries in a mammal arrests the action of the heart in about two minutea 
A drop of blood allowed to fall upon a frog's heart almost immediatelj 
reawakens the movements which had* been extinguished. 

The myocardium is excitable to traimiatic stimuli, but these irritations 
are confined to the parts which have been stimulated. This excitability is 
purely reflex, since the myocardium is insensible, as was shown in two cases 
in which the heart was laid bare and could be directly handled. 

Another question remains for discussion. It is kno%vn that the rhythm 
of the heart is not produced either by the pneumogastric or the sympa- 
thetia The former merely moderates or suspends the rhythm, the latter 
accelerates it When the heart is cut below the auricular groove, ita 
rhythm is still retained. Banvier has shown, by a series of experiments, 
that the rhythm appertains to the cardiac muscle itself and not to the 
small ganglionic centrea He re-established the rhythm by the action of 
an induced current upon the separated apex, which does not contain any 
nerve-ceUs.^ Marey had shown, in 1876, that the excitability of the myo- 
cardium to electrical currents exists only during the period of repose, and 
that they are ineffective during the systolo-diastoUo period of activity. 
Dastre and Marcocci have confirmed this experiment, not alone upon the 
heart as a whole, but also upon the apex, which is destitute of ganglia 
{Oaz, des HdpU., March 28, 1882). 

Laborde has found the cardiac rhythm established in the embryo of 
the chick before the existence of the developed nervous system. This law 
proves that nervous disorders may indeed change the frequency of the 

' Engelmann, quoted bj Marej : La circulation du sang & l*6tat physiologique et dins 
les maladies, p. 82. 1881. 

- Banvier: Gours du CJoU^e de France, xxvi* le9on, Prog. M^d., August 16, 1879. 
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pulsations of the heart, but that alterations of the myocardium are the 
cause of alteration of rhythm. 

MYOOABDrna 

Myocarditis, or inflammation of the myocardium, may be acute or 
chronic, general or partial ; the latter form may be purulent or fibrous. 

Myocarditis is often an extension of endocarditis or pericarditis. The 
left yentricle is the site of election during extrauterine life ; prior to 
birth, on the contrary, myocarditis of the right ventricle is the usual cause 
of congenital heart disease. The auricles are rarely affected alone. 



ACUTE HTOCABDinS. 

Myocarditis is rarely ever primary, perhaps only in some cases of trau- 
matism. Secondary myoccurditis ordinarily follows endocarditis or peri- 
carditis ; it is rarely produced by disease of neighboring organs (pneumo- 
nia or pleurisy). It is only in rare cases that ulcerations of the lung have 
given rise to thrombosis of the pulmonary yein£^ and these to emboli which 
have been arrested in the coronary arteries, producing circumscribed puru- 
lent myocarditis. 

Disuse parenchymatous myocarditis has been observed in the course 
of general diseases, in rheumatism, and particularly in infectious diseases, 
such as typhoid fever. Purulent myocarditis may occur in purulent in- 
fection and the puerperal condition. 

When the lesion is extensive the periccurdium is less transparent, and 
contains ecchymotic spot& The cardiac muscle is dark or discolored ; its 
consistence is less elastic, rarely increased, generally diminished, and very 
friable. The softening is visible to the naked eye. 

The microscope shows granulo-ftttty and vitreous degeneration, dis- 
seminated irregularly among the different fibres. The muscular fibres are 
swollen and cloudy, the strise have disappeared ; they contain fatty gran- 
ules, and the nuclei have undergone proliferation. A large number of 
new-formed cellular elements are found in the interstitial tissue. At a 
more advanced stage the fatty degeneration is complete. Finally, spots 
of softening, true abscesses, are formed. 

The most frequently affected part is the apex of the left ventricle, then 
the base, posteriorly, near the aortic valves, then the septvun near the 
base, and more rarely the papillary muscles and fibres of the right ven- 
tricle. 



Digitized by VjOOQIC 



190 DISEASES OF THE HEABT. 



INTERSTITIAL HT0GABDITI8* 

This is the purulent form. The pus is collected between the fibres in 
smaU deposits, from the size of the head of a pin to that of a bean, or in 
longer or Bhorter streaks. 

O. Weber ^ believes that the pus is formed at the expense of the mus- 
cular fibre& Demme ' thinks it is formed from the nuclei of the Tascular 
walls. In certain cases of pysemia there are a large number of small fod 
Bindiieisch has found them filled with Tibriones. 



ABSCESSES OF THE M70CABDIUM. 

When the inflammatory process in endocarditis terminates in an ab- 
scess, the following characteristics are observed : the abscess is large and 
projects beneath the pericardium or endocardium, which has the appea^ 
ance of an ecchjmosis at this spot The abscess may open into the peri- 
cardium and produce purulent pericarditis, or it may open into the endo- 
cardium. In the latter event the pus is carried into the circulation, and 
gives rise to metastatic abscesses in the spleen, kidneys, brain, etc If the 
perforation occurs into the right ventricle, the metastatic process develops 
in the lungs. 

The process may terminate in rupture of the heart or one of the papil- 
lary muscles, or finally by the formation of a partial aneurism of the heart 
On the other hand, the recovery of such an abscess is possible, but it then 
leaves behind a connective tissue cicatrix. Finally, abscesses may become 
encysted and undergo calcareous incrustation. 

When the abscess is situated in the upper part of the septum there is 
no tissue present in which it may spread, and it may then open into both 
ventricles, thus establishing a communication between the two cavities. 
Finally, these abscesses of the septum may extend to a semilunar or an 
auriculo-ventricular valve. 

A certain amount of dilatation is produced in myocarditis as the result 
of the loss of tonicity. Hence follows a diminished energy of circulation 
and a tendency to stagnation of the blood, and to the formation of cbts in 
the heart The enfeebled circulation also gives rise to venous stasis, pul- 
monary congestion, bronchial catarrh, pulmonary oedema^ hemorrhagic in- 
farctions, oedema of the meninges and brain, congestion of the Hver and 
spleen. 

Diagnosis. — ^The myocarditis which develops during the course of a 
grave affection like typhoid fever, variola, etc., can only be recognized 



> O. Weber : Vlrch. Arch., Bd. xv. 

* R. Demme : Beitr. z. Anst u. Diagn. d. Myocarditis, Schweiz. Jonm. f . Heilk., I, 
79,461. 
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by the careful daily examination of the heart and other organs of circula- 
tion, and also of the disturbances of the nervous system. 

The disease begins with a certain excitability of the heart, and with 
dyspnoea which is not explained by the condition of the lungs. 

Stokes has observed merely enfeeblement of the first sound, but a 
number of writers have noted the presence of a blowing murmur, due to 
atony or paresis of the myocardium. It will be recollected that I sug- 
gested this explanation for certain temporary blowing murmurs in rheu- 
matic endocarditia The murmur is heard at first near the apex, then it 
moves toward the sternum and ascends on the right side and toward the 
origin of the great vessels. The murmur is systoHc ; in exceptional cases, 
in which a semilunar valve becomes affected and rendered insufficient, the 
bruit occurs at the dose of e^stole. Finally, the murmur is soft, diffuse, 
deep. 

The disorder is first manifested by simple enfeeblement of the first 
sound, and the murmur does not develop until a later period. The mur- 
mtu: is only temporary ; either the patient recovers, the heart resumes its 
vigor, and the bruit ceases, or he grows worse, asystole becomes marked, 
and the blowing murmur diminishes and finally disappears. 

It does not persist unless the patient recovers with a cicatrix which 
impedes the play of a valve or causes stenosis of one of the canals. 

Eeduplication of one or the other heart sounds has also been noticed, 
and is explained less by the increase of certain resistances or tensions than 
by a loss of harmony of action in the ventricular systole. 

The impulse of the heart diminishes in vigor and consists merely of a 
sort of tremor, its area becomes greater toward the end, and this phe- 
nomenon is justly attributed by Desnos and Huchard to cardiac dilata- 
tion. The pulse is first strong, but soon becomes soft, small, compressi- 
ble, and intermittent on account of the insufficiency of the ventricular con- 
tractions (taHae intermissions). It should be noted that the loss of rhythm 
is the real sign of the myocarditis, the acceleration or retardation being 
due to the action of the sympathetic and pneumogastric nerves. 

The weakness of the pulse indicates insufficiency of the arterial supply 
and obstruction to the venous circulation in the viscera. This condition 
in the brain is soon shown by the delirium ; this is a mild delirium of 
depression with general or partial convulsions, or sometimes merely tremor 
of the limba It is followed by coma. The respirations become irregular, 
jerky, less frequent, while the movements of the heart become more and 
more frequent and feeble. 

Passive congestion of the bronchi may be added to the other pulmon- 
ary lesions, such as infarctions, metastatic abscesses, eta; then asphyxia 
develops, v^ith cyanosis, clammy sweats, and coldness of the limba 

When the myocarditis produces merely an enfeeblement of the first 
sound or a blowing murmur, it can be distinguished from the murmur of 
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pericarditis by the distinct signs of the latter which I have preyiously dis- 
cussed. But when the period of asystole has developed it is difficult to 
say whether we have to deal with myocarditis, pericarditis or hydroperi- 
cardium. In such an event we should be guided by the general course 
of the disease. 

Myocarditis usually runs its coiurse in three to eight days ; the dura- 
tion is longest in the cases which recover. Demme has observed one case 
which lasted forty-three days. The usual termination is death ; recovery 
is exceptional 

Observation LVILL Stenosis of the Tnfundibulum of the Pulmonary Ar- 
tery ; Old Myocarditis, — A. K , aged thirty years, entered the hospital 

M^ch 6, 1851. A little while before, pains had appeared in the lower 
limbs and left half of the chest ; palpitation of the heart at the same time. 

At the moment of systole the entire cardiac region, from the third to 
sixth intercostal spaces, was slightly retracted, as was evident from the 
movements of the breast, and during diastole the chest resumed its shape, 
so that, upon superficial examination, this diastolic movement might be 
mistaken for the impulse of the apex, which, on the contrary, was not per- 
ceptible. The dulness on percussion extended from the third to the sixth 
ribs, and from the middle of the sternum to the mammary line ; the upper 
boundary was almost as broad as the lower. Inspiration and expiration 
unchanged. Along the left border of the sternum was felt a strong thrill, 
filling i^e entire period of systole ; it is prolonged more to the left than to 
the right, and has its maximum of intensity at the insertion of the left 
third cartilage into the sternum. The thnll is accompanied by a loud 
murmur, which was feebler over the aorta and apex than over the left 
border of the sternum ; the second sound was audible though feeble. 
The pulsations of the heart were irregular ; radial pulse very small and 
weak. 

The murmur referred to above was heard on the left side of the thorax 
posteriorly near the spine, from the spine of the scapula to its apex. It 
also appeared to us that a diastolic murmur was heard at the middle of 
the stmium, but it was so faint that we could not be positive. 

Diagnosis, — Adhesion of the pericardium to the heart, to the left side 
of the mediastinum and the costal pleura appeared to us to be established 
according to the teachings of Skoda and our own experience. With re- 
gard to the vessels we assumed stenosis of the aorta and perhaps of the 
pulmonary artery. 

The patient became dropsical and then was seized with rigl^tt apoplexy. 
He died July 16, 1854. 

Autopsy, — The heart, throughout its entire extent, is adherent to the 
diaphragm, the costal pleura, and left side of the mediastinum. The mus- 
cular tissue is retracted. The endocardium near the aortic valves is opaque 
and looks like a cicatrix. The infundibulum of the pulmonary artery 
is retracted evidently below the valves by a cicatrix, and the opening will 
merely admit the passage of a pea. The posterior mediastinum is filled 
with cellular masses ; deep abscesses are found, extending to the bone& 

liver, spleen, and ki^eys indurated and contain little blood. The 
right iUum is smaller than the left ; the pelvis is contracted ; synchondrosiB 
of the left side, and an abscess at the level of the crest of tne ilium, and 
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osteophytes upon its inner surface (Cejka, Prager Vierteyahraschr., zlyi., p. 
12a 1866). 

The autopsy, made by Professor Willigk, is completed by the following 
details: 

The heart has a flattened, rounded shape, 11 ctm. broad, 9 ctm. lon^ ; 
its entire surface is covered by connective tissue 1 to 2 mm. thick ; the 
layers of the pericardium are adherent to one another. The right ventricle 
is .more dilated than the left The infundibulum is 8 mm. in diameter, and 
in its inner layers, to a depth of 5 or 6 mm., it is transformed into a thin, 
brownish-white cicatricial tissue, which projects, like a little tongue, to 
below the valves, especially upon the posterior wall, and forms a septum 
with an opening 1 ctm. long and 5 mm. broad. The walls of the pulmon- 
naiy artery are slightly thickened, and at the emergence of the left branch 
are atheromatous ; the valves are very thin. The extremity of the tricuspid 
valve is retracted and thickened and, at the base, is adherent to the cica- 
trix mentioned above. This valve closes the right auricle, despite the dila- 
tation and hypertrophy of the ventricle. (WUligk, ''Sections ergebnisse 
an d. Prager path, anat Anstalt," — Vi&rt&jahrschr. f, dLprak. ffeilkunde, 
voL51, p. 22. 1856.) 



CHBOmO XTOCABDinS. 

Chronic myocarditis may follow the acute condition, but it generally 
develops primarily ; it is confined xisually to the connective tissue. 

It occurs sometimes during intrauterine life, sometimes after birth. 

During the latter period it may be secondary to endocarditis or peri- 
carditis, or is due to traumatism or the presence of foreign bodie& As a 
general thing, however, it is produced by arthritis (gout and rheumatism), 
alcoholism, and even syphilis. 

Two forms of myocarditis must be recognized. In one form, atrophy 
of the myocardium occurs at the same time as the development of in- 
terstitial tissue ; the other variety is. one of the forms of hypertrophy. 

Atrophic sclerotic myocarditis appears to be more frequent in males 
than in females ; it occurs chiefly about the age of thirty and affects pref- 
erably the left ventrida 

The lesion consists of proliferation of the interstitial cellular tissue and 
atrophy of the muscular fibres ; it is found especially in the left ventricle, 
particularly the septum and apex. In the ventricle the lesion involves the 
papillary muscles, particularly toward their upper extremity. In some of 
these cases almost all of the muscular tissue is destroyed. 

Qbsebvation UX. Stenosis of the InfundibvXum of the Pulmonary Artery. 
— L , aged fifty-six years, entered the hospital May 13, 1856. She pre- 
sented the ordinary symptoms of advanced organic disease of the heart 
Twenty years ago die had an attack of acute curticular rheumatism, after 
which she began to suffer from dyspnoea and other disturbances of circula- 
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tion. About a month before admission the dyspnoea became more severe 
and was accompanied by a distressing cough. 

Present condition : pulse 90 to 100 per minute, weak, small, irregular. 
Apex beat in sixth intercostal space ; very strong impulse. A very loud, 
rasping blowing murmur is heanl, accompanying and covering the nonnal 
first sound, with the maximum of intensity at the apex. 

Very marked anasarca, chiefly in lower limbs ; congestion of lusga 
No trace of cyanosis ; no pulsation in the jugulara The pulmonary con- 
gestion and the anasarca increased gradually, and the patient died May 
21st 

AtUopsy, — Considerable cardiac hypertrophy, affecting mainly the right 
side ; no lesion except hypertrophy found on left side of heart. In the 
infundibulum of the right ventricle was found a fibrous ring, firm and re- 
sisting, and at least 2 or d mm. in thicknesa This ring a<£nitted the tip 
of the little finger ; it is situated at least 1 ctm. from the insertion ci the 
pulmonary valves, which are perfectly healthy. The pulmonary orifice 
presents the ordinary dimensions. Above this point the artery Yms under- 
gone a marked dilatation ; the other parts of the heart are normal 

Sclerosis with hypertrophy will be discussed at a later period. 

Syphilitic lesions may appear under two forms, either as ordinary scler- 
otic myocarditis, accompanied by other syphilitic lesions, or in the shape 
of gummy tumors. Observations have been recorded by Ricord,* Virchow,' 
E. Wagner,* Morgan,* R Fowler,* and Lancereaux.' 

These gummata appear in the shape of yellowish, cheesy tumors, ex- 
actly like tiiose met with in the liver ; the tumors are situated in the inter- 
stitial tissue, and give rise to atrophy of the muscular fibres. The endo- 
cardium and pericardium project above them, and at the ^ame time are 
inflamed and thickened. Under the microscope these tumors are found to 
be composed at the periphery of firm connective tissue, and at the centre 
of small cells with a nucleus, which rapidly undergo fatty degeneration. 
The number of these gummata in one individual is sometimes very consid- 
erable. 

The diagnosis of sclerotic myocarditis is difficult ; nevertheless it may 
be suspected from the weakness of the heart, and particularly from the 
change of rhythm, unless these phenomena are due to the want of ocdn- 
sion of the valves. The diagnosis becomes more probable if the patient 
presents the signs of old syphilis, but if the myocarditis has produced Tat 

1 Bicord : Traits complet des maladies ven^ennes. Glinique icon, de I'Hdpital des 
Yen^riens, pi. XXIX., p. 120. 1862. 

* Virchow: Ueber d. Natur d. Const Syphilis, Viroh. Arch., 1858. 

* E. Wagner: Das Syphilom d. Herzens n. d. Gefaesse, Arch. d. Heilk., 84, 1866. 

* Morgan : Gnmmj Tumors in the Wall of the lieft Ventricle, Med. Press and Cir* 
cular, November 18, 1868. 

* Fowler : Fibroid (probably Syphilitic) Degeneration of the Heart, Trans, of Path. 
Soo., xix., p. 108. 1869. 

* Lancereanz: Trait6 de la syphilis, 2* ^i, p. 295. 1873. 
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Tolar changes the diagnosis becomes more difficult. I will discuss this 
in detail in the chapter on cardiac hypertrophy. 

I will add one^ord more. Pericardial adhesions usually give rise to 
hypertrophy of the heart ; nevertheless I once f ound» in a case of old peri- 
cardial adhesions, an induration of the organ with considerable atrophy, 
Tviuch could scarcely be interpreted otherwise than as a sclerotic or inter- 
stitial mjoourditis. 

The disease has a slow course, but the termination may be very rapid. 
Bicord's patient, after having lost a little blood from an ulceration of the 
penifl^ died very suddenly with symptoms of cardiac distress. 
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CHAPTER XXVm. 

PARTIAL ANEUBISMB OF THE HBABT. 

These may be divided into two categories, viz., acute partial aneorisms and 
chronic partial aneurisms. 

False Aneubibms— Acute Pabtial Aneurisms. 

One of these forms of aneurism has been described under the head of 
endocarditis Pelvet has shown that when the acute endocarditis is sito- 
ated on the valve, the multiplication of the cells, their embryonic condi- 
tion, and the disappearance of the elastic fibres deprive the valve of the 
power of resistance, and cause it to yield under the pressure of the blood; 
if the course of the endocarditis is rapid, the valve ruptures ; if its conne 
is slower, the valve is distended and forms a little sac ; and if the inner 
vrall of the sac is ruptured, the sac is soon enlarged by the pressure of the 
blood. 

These valvular aneurisms have only been found in the left heart 
Upon the aortic valves they project into the ventricle ; upon the mitnl 
valves they project into the auricle. 

The history of these aneurisms is confounded with that of acute en- 
docarditis, in which they become one of the means for the production of 
valvular insufficiency. 

Other small acute aneurisms form in the v^alls of the heart, always at 
the ends of the left ventricle, either at the apex or in the septum near the 
aortic orifice. These are due to acute partial myocarditis. 

Chbokio Partial Aneurisms. 

These are usually the result of Pelvet's valvular aneurisms or of ilie 
endomyocarditis of which we have spoken. The place of election of these 
aneurisms is the apex of the left ventricle in the anterior wall Among 
nineiynseven aneurisms of the heart Pelvet ' found the lesion eighiy-five 
times at the apex of the left ventricle, and only three were situated in the 

> Pelvet: Des aadvrysmea da ocoor, Th^ de Paria, 1868. 

Digitized by VjOOQ IC 



PABHAL AlfTEUSISMS OF THB HEABT. 197 

right heart This is due undoubtedly to the fact that the energy of sys- 
tole is transmitted especially to both ends of the yentride. 

The dimensions of the sac may be quite large, they may even attain 
the size of a fist. The walls are usually so much the thinner ' the larger 
the sac ; they are protected against rupture by the deposit of stratified 
fibrin. , 

The largest aneurism is that described by Berthold.' This aneurism, 
which occupied the entire right auricle, had acquired the size of a man's 
head ; it had eroded a large part of the sternum, from the second to the 
fourth riba It was covered only by the integument^ and this was so thin 
in parts that the blood could be seen through. 

These particJ aneurisms occur much more frequently in males than in 
females. Apart from the aneurism, the myocardium has sometimes been 
found* normal, sometimes hypertrophied. 

The following case was reported by Potain : ' 

Observation LX. Intracardiac Aneurism ; Interventricular PerforaHon ; 
Aberrant Tendon; Anomalous Bruits. — The patient, aged fifty-five years, had 
been in perfect health tmtil three months ago, when mild gaistric symptoms 
developed. Two weeks before admission to the hospital he sufierea from 
pcdpitation of the heart Upon admission a systolic thrill was felt in the 
middle of the prsecordial region ; no enlargement detected on percussion. 
Auscultation revealed a double murmur — a loud, systolic one, with two 
maxima of intensity, one at the base of the heart, the other at the apex ; 
the second murmur was diastolic, feeble, soft, lasling throughout the en- 
tire diastole. Pulse 112 to 116 per minute. 

In view of these evidences of valvular lesions, together with the absence 
of cardiac hypertrophy, the diagnosis remained extremely obscure. The 
only interpretation possible was that, the lesions being recent, sufficient 
time had not elapsed for the production of hypertrophy. But, on the 
other hand, how explain such marked fdteration of the orifices without 
morbid phenomena of great intensity ? Another explanation was therefore 
forced upon us, and was sought either in an ulceration of the endocardium, 
in some vascular rupture, in vcJvular destruction, or in the existence of an 
aberrant tendinous cord. 

The autopsy showed, at the base of the right ventricle, a secondary 
cavity large enough to contain a nut of ordihary size, with two small 
openings, one anteriorly, the other at the bottom and in front of the sinus 
of Valsalva. This cavity is an aneurism of the cardiac walla 

A certain number of such cases have been reported ; they are situated 
usually at the apex or base of the heart in the vicinity of the arterial 
orifices, and particularly toward the septunu 

In our patient the rupture occurred at the anterior and middle 

* Die Defecte der Soheidewand des Henens (Wien, Braamaeller, 1875); quoted bjr 
Bchroetter, Erankheiten d. Herzfleisches, p. 263. 

' Berthold : Merkwuerdiger Fall eines von der reohten Vorkammer ausgehendeo 
Hen-anearysmas. Toeplitz. 1859. 

' Gazette des H6pitoax, 8 Aotlt^ 1882. 
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portion of fhe right semilunar valye through two openings, (md into 
the ventricle, the other into the bottom and in front of the sinus of Val- 
salva. 

It remains to establish the relations existing between this aneurism and 
the anomalous bruits heard on auscultation. These lesions are rarely 
iscdated, but are associated almost always with changes at the orificea 

I have found reports of six cases which will serve for purposes of com- 
parison. In the majority the existence of murmurs veas noted together 
with thriU, but it must be added that the lesion wbb complicated with 
aortic stenosis and insufficiency. Gordon speaks of a "rolling" bruit in 
his case. In Todd's observation a soft systoUc murmur is reported, and 
also a loud diastoHo murmur at the base ; but a channel of communication, 
large enough to admit the little finger, existed between the ventricle and 
aoi^ In our patient, on the contrary, this channel is very narrow and 
barely admits the passage of an ordinary stylet 

We are, therefore, scarcely able to determine to what we should attrib- 
ute the loud murmur heard by ua This is also true of the tbiill, which 
is very common in aneurisms of the septum, while it has not been observed 
in cases similar to mine. Their interpretation must be sought, therefore, 
in some other lesion. 

If we carefully examine the posterior part of the left ventricle, we notice 
a slender muscular tendon which, instead of being inserted into the lower 
part of the mitral valve, passes upward to the septum so that it is situated 
m the cun^ent of blood and makes it vibrate. We may presume that the 
presence of this aberrant tendon has modified the abnormal bruits produced 
by the aneurism, i.e., the diastolic murmur. In the same manner the in- 
tensity of the systolic bruit may be explained by the vibrations of the 
column of blood under the influence of the same tendon. 

Aneurism of the septum fdways terminates fatally, vrith more or lees 
rapidity. Its course is acute if there has been an abscess of the ventric- 
tdar waUs ; the rupture is followed immediately by accidents, either ulcer- 
ative endocarditis with the entrance of pus and detritus into the circulation, 
or acute asystole from a sudden alteration of the cardiac muscle. In the 
former event death occurs almost immediately ; in the latter within eight 
to twelve days. 

When the disease runs a chronic course it presents from time to time 
accidents resulting from a slight ulceration — pnenomena of asystole which 
last for a few days and then subside. The disease may thus run along 
for a number of yeara 

In our case the lesion does not appear to have been of very long stand- 
ing, although these aneurisms sometimes remain latent for a considerable 
period, until the first symptoms arise as the result of exertion or ^ome car- 
diac excitement In my case it seems very probable that the disease began 
in the aorta, which was very atheromatous. This patient died very quickly, 
in the course of six hours, although the autopsy revealed nothing whidi 
would account for such a sudden termination ; the only explanation to 
be given is the development of asystoly or an interruption to the circa* 
lation. 

The diagnosis of these aneurisms is extremely obscure until they have 
given rise to tumors which approach the thoracic walls. In one case Skoda 
observed enlargement of an intercostal q)aoe. 
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Tbese aneuriszns are usuaUy mistaken for hypertrophy of theheort, and 
if they assume large dimensions it is difficult to differentiate them from 
aortic aneurisms. They almost always terminate by embolism or rupture 
of the heart' 

* For farther details, vide J. Skoda and Klob: FaU von amgebreiteter Sohwielen- 
bildnng im Henen, Wien. Med. Wochen. , 1856. Skzeexka : Eigenthuemliohe oavemoese 
Entartnng der Muskelsabstanz des Herzens, Yiroh. Aroh. , zL , p. 181 ; 1857. Jasinsky : 
Zor Gasoistik der HerzaneVrysmen, Wien. Med. H. 2. Griesinger : Anevrysma der 
Yentrikelsoheidewand, Aroh. d. Heilk. , 1864. Jaoooud : Un cas d'an^vrysme ventri- 
eolo-aortique, Union M6d., 1866. B. Koek: An^yrysme partiel de la pointe da ocear, 
PreflBe M6d., xix., 9, p. 69; 1867. Spencer Watson : Small Partial Anearism of the 
Apex of the Left Ventricle, Med. Times, Jalj, 1867. T. L. Waif ord : Anearism of the 
Heart, Brit. Med. Joamal, Jalj 8, 1869. Henry Amott : Anearism of Left Ventricle 
with partiallj Ossified Walls winding aroand the Boot of the Aorta, Trans, of Path. Soc., 
xix., p. 149; 1869. Peacock: Trae Anearism of Apex of Left Ventricle, Trans, of 
Path. Soc., xxi., p. 118 ; 1871. Simon : Zar Bntstehang d. Herzaneurjsma, BerL KL 
Wochenschr., 45, 1872. 
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CHAPTER XXIX. 

THE COUBSB OF DISEASB8 OF THE HEABT. 

When a patient is aflfected with an acute disease of the heart, whether peri- 
carditis, endocarditis, or myocarditis, he does not always succumb, but, oa 
the contrary, usually recovera But this first affection is often merely the 
first manifestation of a constitutional affection, the later attacks of which 
follow the ordinary law, i.e., they undergo resolution less and less> and the 
return to the normal condition becomes more and more difi&cult. 

The intervals of health between the successive manifestations of the 
diathesis may be very great and, indeed, a second attack may never occur. 
However this may be, a first affection of the heart or several successive at- 
tacks usually leave behind in the tissues either cicatrices or lesions which 
impede function. 

If the individual is young and the lesion is not considerable, the other 
organs of circulation will lend their aid, and the patient will enjoy a satis- 
factory condition of health. 

This period of tolerance of the organism to cardiac lesions varies ac- 
cording to several factora It is greater in valvular insufficiency than in 
stenosis, and greater in lesions of the aortic orifice than in those of the 
mitral and pulmonary orifices. It is greater in circumscribed lesions of 
the pericardium than in those of the endocardium, and especially of the 
myocardium. It is also greater in young people and adults than in old 
people. 

The period of tolerance may last for a very long time. Individuals 
suffering from an affection of the left heart, either Corrigan's disease or mi- 
tral induration, have been known to present a period of tolerance of ten, 
fifteen, twenty years, or even longer, before the secondary cardiac lesions 
manifested themselves with an intensity which threatened life. 

Accordingly, the period which intervenes between the beginning of a 
cardiac affection and death, either from syncope or asystoly, is extremely 
variable — from a few days to twenty-five years. 

The secondary results of heart disease differ according to the primary 
lesion, and while Corrigan's disease leads to sudden death, stenosis of the 
pulmonary artery leads to phthisis. Sclerosis of the mitral valve produces 
passive congestion, dropsy, and asystoly. 
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But it must be remembered that, whatever the lesion may be, the heart 
most summon the aid of the other organs of the circulation ; and, at a 
later period, each of these organs being involved in its turn, certain sec- 
ondary aflfections result which are common to all cardiac lesions. It has 
appeared to me more natural to discuss separately each of these compli- 
cations. 

Dtsfkcea on Exebtion. 

When a patient has been affected with facial paralysis with deflection of 
the face, and he is on the way to recovery, a moment arrives at which the 
tonicity of the diseased muscle is restored, so that there is no deflection of 
the face during repose. But if the patient speaks or laughs the muscles 
of the healthy side distort the features, as the energy of contraction of the 
paralyzed muscles has not been completely restored. Then the affected 
muscles gradually regain their power until complete recovery occurs. 

A patient cured of an acute affection of the heart with persistent le- 
sions resembles somewhat the convcJescent from facial paralysis. If he 
does some light work or walks on a level surface, all is well ; but as soon 
as the path begins to ascend, the effort which the heart must perform pro- 
duces &tigue and anxiety begins, leading to distressing efforts at respira- 
tion—in a word, to dyspnoea. It seems as if the organism endeavors to 
compensate by frequent respirations for an oxygenation which has become 
insufficient because the heart does not propel a sufficient wave of blood. 

The more the path rises and the more the mechanical labor increases, 
the more marked the dyspnoea becomes. The dyspnoea will appear what- 
ever the character of the exercise may be, whether it requires force or agility. 

This anxiety and dyspnoea are common to all thoracic affections, whether 
they affect the respiratory or circulatory organs. But this difference be- 
tween repose and action is especially marked in diseases of the heart and 
great vessels. 

Dyspnoea on effort exists even during the most complete tolerance, and 
in such cases we hear the patients say : '' I do not suffer while I remain 
quiet, but the least exertion or excitement reminds me that I have heart 
disease." 

This form of dyspnoea must be distinguished from other varieties. 

The dyspnoea of nervous asthma differs by its sudden beginning during 
repose, and especially at night The onset of the affection, instead of being 
gradual and progressive, passes at once to its greatest intensity. The res- 
piratory efforts made by the patient have been well described by Professor 
G. S^.' Inspiration is short and expiration is much more prolonged ' 

1 G. S6e : Art *< Asthme," da Dictlonnaire des sciences medioales, t. HI., 1868. 

* Normal expiration is always longer than inspiration, but during auscultation the 
sonorous period of expiration is shorter than inspiration. The end of expiration is 
tUent in the nomud condition. 
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than in the physiological conditicm, witii r&les which indicate that oontrao- 
tion of the bronchi accompanies the contraction of the diaphragm. For- 
tiiermore, the asphyxia and expectoration show that we have to deal with 
respiratory, not with cardiac dyspnoea. 

There is another form of asthma, known as catarrhal asthma^ in which 
the attacks of dyspnoea do not develop except on the occurrence of bron- 
chitis. Its onset is gradual and its intensity is proportionate to the extent 
of the bronchial lesion. 

The dyspnoea of emphysema is much more difficult to distinguish from 
dyspnoea on effort than any other form. I do not now refer to the variety 
which accompanies bronchitis and constitutes catarrhal asthma, but to 
that form observed in emphysematous individuals during repose. 

The emphysematous patient who has lost his pulmonary contractility 
is really in a condition of exaggerated inspiration, even during repose. At 
each inspiration the diaphragm and ribs are brought into play and cause 
the greatest possible amount of air to enter the bronchi ; it would seem as 
if the quantity of air which enters is insufficient, and the patient is obliged 
to sigh from time to time in order to introduce a certain amount of sup- 
plementary air into the chest 

This necessity vnll be still greater if the patient is in confined air or 
upon a mountain, as the air then contains a smaller amount of oxygen. 
The slightest catarrh, which otherwise would be insufficient to produce 
any disturbance, reduces his respii*atory field and gives rise to dyspnoea. 
In confirmed emphysema^ indeed, nasal or bronchial catarrh recurs con- 
tinually. 

The dyspnoea of emphysema is distinguished from that on effort by the 
fact that the former exists during repose, and that if it is more marked on 
effort it is not accompanied, like the latter, by palpitation and changes in 
the rhythm of the pulse. 

A dyspnoea very similar to that just described is the variety observed 
in fat people, in whom the diminution in the amplitude of the thorax and 
of the respiratory movements produces the same result as emphysema 

The dyspnoea of chloro-anaemia resembles still more closely the dysp- 
noea on effort of true cardiac disease, and so much the more as the former 
is really a cardiac dyspnoea vntii palpitation. The diagnosis vnll then be 
made particularly by the examination of the heart, which enables us to rec- 
ognize the signs of a valvular affection of the aorta, the mitral, or tricuspid. 
The differential diagnosis between anaemia and stenosis of the pulmonary 
artery will be made by a careful examination of the symptomsi, as shovm 
in the chapter on anaemia. 

Hysterical dyspnoea vnll be distinguished by the absence of cardiac 
lesions and its usually irregular course ; furthermore, by the other habitual 
or extraordinary phenomena of hysteria. 

The dyspnoea accompanied by flatulent dyspepsia vrith intercostal neu- 
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ralgiA is extremely common, and nsoallj regarded bj the patients as a dis- 
ease of the heart As they have a more vivid consciousness of the cardiac 
disturbances than of the dyspeptic disorders to which the former are due, 
they consult the physician on account of a cardiac aflfection, and assert posi- 
tively that they are not dyspeptic. But it will be found that these cardiac 
disturbances occur only after eating, and that digestion is the usual cause ; 
that they are accompanied by yawning, eructations, and a tendency to 
sleep ; that the digestive disturbances are more marked in the evening ; 
that they often begin in the middle of the night with a pain in the stomach, 
often with nausea, sometimes even with vomiting. Instead of feeling re- 
freshed by their night's sleep, the patients feel more fatigued in the morn- 
ing than upon lying down. Finally, they present the ordinary causes of 
dyspepsia^ viz., imperfect mastication and salivation, etc. Under appro- . 
priate treatment the cardiac disturbance is soon relieved. 

The Symptomatic Palpitations op Heabt Disease. 

Associated with the dyspnoea on effort which occurs during the period 
of tolerance are the palpitations, the frequent occurrence of which indicates 
incomplete compensation. 

The cardiac rhythm may be disturbed in several ways. It may be in- 
creased in frequency, either temporarily or permanently. 

It may present from time to time an absence of a pulsation both at the 
pulse and at the heart ; this constitutes a true intermission. Or the inter- 
missions may exist at the pulse and not at the heart ; these constitute false 
intermissions, which indicate a lesion of the muscular fibres ; then follows 
arhythmia, which is merely a series of false intermissions with disturbance 
of rhythm. Finally, arrest of the heart's action or syncope constitutes the 
last term of the series. 

We wiU first consider palpitations, the characteristics of which have 
been well described by G. S6e,* and may be recapitulated as follows : 

1. The pulsations are more frequent ; this is the most characteristic 
feature of palpitation. 

2. The cardiac pulsations are often more rapid, i.e., the duration of 
each pulsation is less than in the normal condition. 

3. The cardiac contractions seem to be more intense, and they are often 
perceived more readily ; but it has not been proven that they are, in reality, 
more vigorous. 

4 The pulsations are accompanied usually by a modification in the 
timbre of the bruits which is perceptible on auscultation. 

5. Palpitation generally gives rise to peculiar sensations felt by the 
patient, but at other times the subjective sensations remain absent. 

' G. S^ : Diagnoetio et tndtement des maladies da ocsor, p. 1^. 
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6. Finally, ihe palpitations may coincide with disturbances in the 
rhythm, or even with intermissions of the heart ; but the latter eTent is 
more rare, as the pulse is usually slow in such case& However this may 
be, these phenomena are independent of the palpitations, and simply com- 
plicate the latter. 

See adds that in such cases there is an increase in the activity of the 
hearty but not an increase of action. This is not entirely true, as tbere are 
violent palpitations which sometimes accompany valvular lesions, and par- 
ticularly mitral insufficiency in young subjects, and which certainly possesB 
greater energy and force than in the normal condition. If there were bnt 
one factor, the frequency of the pulsations, this would be true, since their 
increased frequency gives rise to a diminution in the amplitude of the oscil- 
lations of the artericd tension.^ On the other hand, when there is an ob- 
struction to the arterial circulation, the tension increase&* 

According to Marey, the causes which increase the freqtiency of the 
pulsations of the heart are, first, the absence of resistance. The heart beats 
so much more quickly the less difficulty it encounters in emptying itself.' 
Muscular exercise is a cause of acceleration of the pulse in the normal con- 
dition,* and this increase of rapidity is much more marked when the heart is 
diseased. • 

Tbue Intebmittence. 

In true intermissions, not alone the arterial pulsation but also the car- 
diac impulse are absent. These have long been recognized as compatible 
with health. I know of cases. which have lasted twenty, thirty, and even 
forty years, although there was no cardiac or other disease. 

Lasegue, who has made a special study of these intennissions, is less 
reassured vdth regard to them,^ though he does not confound cardiac or 
true intermittences with intermittence of the pulse or false intermittence. 

« When we say that cardiac intermissions are present, it is implicitly 
admitted that the organ performs its function in a regular manner, apart 
from the suspensions which occur from time to time and interrupt the 
series more or less periodically." The heart beats normally for a more or 
less considerable number of pulsations, then it is arrested for a period 
which is measured with difficulty, and again resumes its course. It may 
happen, by chance, that the suspensions appear to follow a sort of rhythm, 
and are repeated every four, five, six, or eight pulsations, but this period- 
icity is never constant It ceases at the end of a few minutes, and even 
during its short duration it is not as rigorous as we might believe from 

' Marey : La circulation da sang A Petat pliysiol. et dans les maladies, p. 187. 1881. 
« Ibid., loc. cit, p. 190. » Ibid., loo. cit., p. 834. 

* Ibid., loc. cit, p. 342. 
^ Las^e : Des intermittences oardiaques, Arch. G^n. de HM., t IL, p. 641. 1872. 

Digitized by VjOOQ IC 



THE COUBSS OF DISEASES OF THE HEART. 205 

the account given by the patieni Immediately after the inteiimission the 
first cardiac contraction habitually appears more vigorous ; sometimes it 
is separated from the next contraction by an interval which is shorter than 
that intervening between the following pulsationa As a rule, this in- 
creased impulse is imaginary. 

Lasegue insists upon the fact that true intermissions are not produced 
by the factors which ordinarily cause palpitation, such as exercise or hys- 
teria. 

'' The patients are conscious of these cardiac intermissions— they are 
notified by a peculiarly annoying sensation, and do not discover them ac- 
cidentally upon feeling the pulse. The sensations experienced by them 
vary in character. The less observant, or perhaps the less sensitive, merely 
feel the Hvely impulse which follows the prolonged silence ; they complain 
of palpitatioh returning at irregular intervals. In a somewhat severer 
degree, the cardiac repose is accompanied by a sort of anxiety which is 
necessarily very fleeting, but the return of pulsations characterized by an 
exaggerated impulse terminates the malaise, perhaps restores the patient's 
feeling of security." In a third category the patients describe their im- 
pressions in detail They experience the two sensations mentioned above, 
viz., anxiety during the suspension and the shock upon the return of the 
pulsations ; but in addition they experience a very marked prsecordial or 
rathw epigastric sensation. In this they differ from patients suffering from 
intermittence of the pulse, or falae intermittence ; the latter, suffering from 
a more or less grave organic affection, have no consciousness of their inter- 
missions, and only perceive them upon feeling the pulsa Unlike the lat- 
ter form, true intermittence is not a sign of heart disease. 

In certain individuals it indicates slight atheroma, and is then present 
almost constantly. Temporary true intermittence is very common in the 
course of temporary acute affections — for example, slight anginas. 

Finally, it may appear in certain diseases, which Lasegue has described 
as follows : These are the forms of premonitory cachectic conditions which 
indicate that the patient is in the stage of incubation of some more or less 
grave disease of the organs of nutrition — ^for example, an apparently spon- 
taneous phlegmon, a general bronchitis, etc These intermissions disap- 
pear at the dose of the disease during convalesceuce. 

iNTEBMnTENCE 07 THE PuLSE, OB FaLSE iNTEBinTTENCBi 

True intermittence affects the rhythm only in one respect, viz., period- 
icity. False intermittence is more complex. The pulse is irregular, un- 
equal ; of variable frequency, sometimes rapid, sometimes slow ; and when 
very much changed, it becomes confused by its frequency and impercept- 
ible by its smallnes& 

Intermittence of the radial or carotid pulse, when the heart has not 
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ceased to beat, is a sign of organic disease of the heart It indicates thai 
the cardiac systole has been unable to propel the blood to the end of the 
arteriea 

The insufficiency of the systole in such cases may be due to t#o difer- 
ent causes : either the mitral Talve is insufficient and the effort of the 
yentride is exhausted in propelling the blood in a direction contrary to its 
normal course, or the valves are intact and the contraction of the myocar- 
dium has been unable to famish the arterial pulsation. 

Finally, other causes may give rise to false intermittence. If the pulse 
is very rapid it may happen that the systole has begun before the previoos 
diastole has had time to fill the ventricle ; or perhaps a mitral stenosis has 
not allowed a sufficient quantity of blood to enter the ventride. 

It may be asked whether, in such cases, the want of energy of the myo- 
cardium is not due to the fact that only one ventricle contracts whfle the 
other remains at rest ; but this is not so. Fran^^ois Fronok * has shown 
that in false intermissions the force exerted by the left ventride may be 
less than that of the right ventricle, but one does not contract without the 
other. 

In fine, the causes of intermittence of the pulse are variable: 

1. Mitral insufficiency (systole aborted by mitral reflux). 

2. Mitral stenosis (systole aborted by incomplete filling of the ventride). 

3. Alterations in the myocardium (systole aborted by want of energy). 

4. Agitation of the heart (systole aborted by premature contraction and 
incomplete filling). 

5. The action of digitalis and chloral (systole aborted by toxic action). 

To these may be added the other cardiac poisons. These are the re- 
sults furnished by physiological ancJysis ; dinicaUy, mattera are more simr 
pie. Mitral insuffidency in the young, if the myocardium is stUl healthy 
and the other organs of circulation are vigorous, does not give rise to in- 
termittence of the pulse. The energy of the contraction of the myocar- 
dium supplements the defidency. It may be said in practice that if true 
intermissions are not produced by the drugs mentioned (digitalis, chloral), 
a condition of degeneration of the myocardium is indicated. 

So long as the circulatory organs are sufficient the intermissions are 
rare ; but if the myocardium is already changed, if the diseased heart most 
overcome fresh obstacles due to secondary affections, if the patient is gof- 
fering from oBdema of the limbs, i.e., from paralysis of the veins^ interstitial 
nephritis, or other cause of increase in the aortic tension, the aborted sys- 
toles become more frequent and arhythmia results. As we have previously 
shown, the rhythm of the heart does not depend upon the nervous system, 
but is a property of the myocardium, and consequently arhythmia is eri- 
dence of a lesion of the myocardium. 

> Frftn9oi8 Franck, Aoad. dee Scienoes, 16 Avril, 1877. 
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Litermittenoe of the pulse, then, indicates an alteration of the myocar- 
dium. It shows that the powers of resistance of the patient are failing, 
that the disease has really become organia 



Painful Apfbotioms or the Heabt. 

NEUBALOIAS AKD ANOINA FBCTOBI8. 

Bouley thought that all painful affections which are symptomatic of 
heart disease should be classed in one group, and the term angina pectoris 
reserved for those attacks the severity of which threatened life itself. 

We will first discuss the latter form. The patient is seized suddenly 
with the most intense pain situated beneath the sternum, accompanied by 
considerable anxiety, a sort of vertigo which compels the patient to seek 
support^ and a feeling of cardiiEtc syncope which makes him believe that 
death is inmiinent 

The pain is not confined to the cardiac region, but radiates in different 
directions, into the left upper limb from the shoulder to the elbow, ac- 
companied by a sensation of constriction, cold, and formication. At other 
times the pain radiates into the neck and the temporo-maxillary articula- 
tion. In rarer cases the pain may radiate into more distant parts — ^f or ex- 
ample, into the right side of the chest, the intercostal spaces, the right 
breast Exceptionally, the pain has been felt in the hypogastric region, 
testicle, diaphragm. 

It should be noted that during the seizure the patient retains conscious- 
ness x>erf ectly ; during this period the face is pale, the features contracted 
as in peritonitis, the body cold. 

It appears to me to be questionable whether the pains are propagated 
along the spinal nerves of the brachial, dorsal, lumbar plexuses, etc. I 
think that we have to deal, in these cases, with propagation along those 
brancheB of the sympathetic which follow the veeseLa. There has seemed 
to me to be a remarkable analogy between migraine and angina pec* 
tons. 

In some cases angina pectoris appears to exist independently of dis- 
eases of the heart, and I have observed two remarkable cases of this kind. 

One of these patients, a talented painter, has had during the past 
twenty-five years more than a dozen attacks of angina pectoris, and it is 
absolutely impossible to detect in him any sign of heart disease. This pa- 
tient also suffers from herpetic lichen, and his brother and sister are asth- 
matia The other patient is one of our most prominent sculptor& I 
treated him during an attack of angina pectoris twenty years ago, and 
smce that time he has had four or five attacks. He presents nothing 
but slight emphysema, and perhaps a slight dilatation of the right side of 
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the heart From time to time he suffers from attacks of malarial fever 
contracted in Bome. 

But it occurs more frequently in cardiac affections and atheroma, par- 
ticularly in atheroma of the origin of the aorta and the coronary arteriea 
It must not be forgotten, however, that at a certain age atheroma of the 
arteries, especially of the coronaries, is of constant occurrence, although 
angina pectoris is not observed. 

I do not deny the frequency of atheroma in patients who have died of 
angina pectoris, but if I consider the large number of patients at Bicetre 
and la Salp6triere suffering from atheroma and free from angina, I cannot 
convince myself that the two diseases bear antmdeniable causal relation to 
one another. 

In my opinion, we may conclude that the occurrence of angina pectoris 
in patients suffering from organic heart disease may act as the cause of 
sudden deatL 

There are cJso other sides to the question. Angina pectoris has pre- 
disposing causes, and in a patient suffering from organic heart disease, 
indigestion, perhaps, may be the determining cause of the attack, and 
consequently of deatL 

It is a curious fact that angina pectoris is not the habitual method of 
sudden death, even in affections of the aorta — for example, in (Torrigan's 
disease. 

Another point remains to be considered. It is known that tobeooo- 
poisoning is a frequent cause of angina pectoris. In these oases does the 
tobacco first produce* atheroma of the vessels, particularly of the ooronaiy 
arteries? 

If spasm of the vessels, produced by the action of tobacco upon the 
vasomotors, can produce angina pectoris, a previous cardiac lesion is not 
necessary to the development of angina. But if the individual who con- 
tracts angina pectoris is suffering from a cardiac affection, and more par- 
ticularly from one which exposes him to the danger of sudden death, he is 
subject to the greatest possible danger from the occurrence of a paroxysm 
of the former disease. 

The onset of angina pectoris is always sudden, but the attack oontmoes 
only a little while ; at times it may last several hours. It does not alwajs 
kill during the first attack, if the heart is not already affected. I know an 
inveterate smoker, a subject to angina pectoris, who was often taken with 
attacks at night His vessels and myocardium were healthy, and he re- 
sisted these attacks for more than ten yeara He died finally of cerebral 
apoplexy. 
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WM^E OABDIOPTNIA. 

Professor S^e, struck by the frequency of false cardiodynia concerning 
which he was consulted, has devoted a chapter to this subject. The ele- 
ments of diagnosis will be found in the chapter on nervous and sympto- 
matio palpitation. 

Cardiodynia is merely an intercostal or diaphragmatic neuralgia or 
myodynia, symptomatic of various nervous affections, and very often of 
flatulent dyspepsia. 

STNOOPE. 

Ftttal syncope in diseases of the heart will be discussed at a later period. 
We now refer to lipothymia, weakness, and syncope occurring during the 
course of heart disease. 

Syncope is by no means an undoubted indication of a cardiac affection ; 
it; may be merely the result of an emotion, of pain, especially that which is 
looked forward to, as in surgical operations ; anaemia^ particularly rapid 
anzemia from hemorrhage, is a cause of syncope. 

There is a syncopal form of dyspepsia, and another variety due to heat 
(mal de theatre). Syncope is very frequent in convalescents who attempt 
to stand up ; it is often produced by hysteria and nervousness. 

But apart from these causes of nervous origin which may give rise to 
stimulation of the pneumogastric by reflex action, and, more often still, to 
a lack of excitation through the nerves of the sympathetic, I will repeat 
what I said concerning angina pectoris : To be subject to syncope when 
the organs of circulation are healthy need not cause fear, but it may prove 
&tal if the individual is suffering from an affection of the heart or aorta. 

Of all lesions of the heart, those which predispose most to syncope are 
the lesions accompanied by fatty degeneration of the myocardium, more 
particularly those which induce atrophy, like the sclerotic myocarditis ac- 
companying mitral stenosis. Individuals suffering from Corrigan's dis- 
ease often die from syncope if the myocardium is degenerated, but we do 
not find them subject to lipothymia. The premonitory symptom of syn- 
cope is arhythmia, and arhythmia always presupposes a lesion of the myo- 
cardium. 

14 
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CHAPTER XXX. 

HYPBRTEOPHY OF THE HEART. 
WmOHT OF THE HeABT. 

The followiog figures show the weight of the heart as furnished by dif- 
ferent authors : 

Eerkruig 218 grammes. 

Meckel 312 

Lobstein 281 to 312 grammes. 

Cruveilhier 250 to 300 " 

Bouillaud 250rto 281 

These figures give merely a gross approtimation, as they do not take 
sex or stature into consideration. 

Clendenning gives the average measurements according to age, sex, and 
stature: 

Age. Hales. Females. 

15 to 30 years 264 grammes. 260 grammea 

30 to 50 years 272 " 272 

50 to 70 years 278 " 276 " 

After 70 years 312 " 287 « 

Belation of the Volume of the Heart to the Length of the Body (BEmESE). 



Age. 



Absolnte volume of t^^^v ^* *u^ i. >> 
the heart in cubic ^°??„tw!.^^' 
centimetres. In cenUmetres. 



Belation of the vol- 
nme of lieut in 
cc. to 100 ctm. of 
length of bodjr. 



18 years 

19 years 

21 years 

22 to 25 years 
26 to 30 years 
30 to 40 years 
40 to 50 years . 
60 to 60 years 



Hales. 
202.4 



268.8 
234.0 
254.7 
276.2 
288.8 
277.6 



Females. 

174.2 
202.6 
221.0 
213.1 
220.9 
212.1 
239.8 
229.9 



Males. 
161.8 

172.6 
170.9 
170.9 
169.9 
168.5 
170.5 



Females 

159.0 
164.6 
156.7 
159.2 
156.5 
156.4 
167.6 
169.0 



Hales. 
122.0 

i56!2 
137.3 
167.7 
164.4 
172.3 
167.6 



Females. 

110.0 
119.7 
144.2 
136.1 
139.1 
186.4 
162.2 
144.9 
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Gapagitt or the Heabt. — ^Beneke has made numerous inyestigationB, in 
which he has taken into consideration the stature, sex, and manner of death. 



AOB. 



StiU-bom 

11 days 

}1 days to 3 months 
4 months to 1 year. 

2 years 

3 years 

4 years 

5 years 

6 years 

7 years 

8 to 9 years 

9 to 11 years 

11 to 13 years 

13 to 15 years 

15 years 

16 years 

17 years 

18 years' 

19 years 

20 years 

21 years 

20 to 25 years 

26 to 30 years 

30 to 40 years 

40 to 50 years 

50 to 60 years 

60 to 70 years 

70 to 80 years 



9 O 

Hi 

m 



22.8 



26. 

33 

44. 

60. 

60. 

75! 
99 



111.6 



130, 
177. 



202.4 



269 
268 
234 
264 
275 
288 
277 
257 
292 



ill 



60.0 
60.4 
63.7 
65.6 
72.7 
81.2 
93.6 

163.7 
116.1 
121.4 
122.4 
137.4 
143.6 
144.3 
167.0 
156.6 
161.3 
166.8 
168.6 
172.0 
170.9 
170.9 
169.9 
168.6 
170.6 
172.0 
167.8 



It 

Si 



FniAun. 



6 

4 

17 

10 

11 

12 

4 

1 

6 

6 

6 

8 

6 

4 

7 

9 

3 

7 

6 

11 
3 
39 
28 
43 
63 
39 
29 
16 



9 O 

ill 

3-s 



21.0 

24.7 
32.2 
43.4 
61.8 

68!i 

77*.6 



17.7 

166.6 
174.2 
202.6 

22i'.6 
213.1 
220.9 
212.1 
239.8 
229.9 
262.6 



oaf 



at 



■ h 



50.2 
66.4 
62.3 
75.4 
83.6 

96.2 
109.6 
104.7 



139.5 
136.9 
147.3 
153.6 
162.5 
159.0 
164.6 
166.7 
166.7 
169.2 
156.6 
166.4 
167.6 
159.0 
158.7 



1 

4 

14 

13 

9 

9 

2 

4 

8 

2 

3 

2 

4 

6 

3 

3 

6 

6 

3 

4 

6 

16 

18 

38 

14 

26 

11 

4 



According to Bizot, the development of the heart is not complete until 
the twentj-ninth year. After this period it stops gro'wing in length but 
not in volume, and the latter increases gradually until death. 

This is confirmed by the figures furnished by Glendenning, and which 
show that the weight of the heart arrives at the average at the age of 
tiiidy years, remains at the same figure imtil the age of sixty, and then 
increases until the end of life. 

CoKPABisoM or THB BiOHT AKD Left Hkabt. — Bizot has shown that the 
average length and capacity of the right ventricle are much greater Utaix 
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ihose of the left yentricle. He has also shown that the increase of capacity 
in old age is real, and that it affects both cavities. The right yentricle, ac- 
cordingly, is much larger than the left at all age& 

These results have been confirmed by the recent inyestigations of 
DucaeteL 

Comparison of the Weight and Capacity of the Ventriclea in Men not suffering 

from Heart Disease, 



Age. 


Totol 
weight 


Weight ot 

left 
rentriole. 


Weight of 

right 
ventriole. 


CapacitT of 

left 
Tentriole. 


Capacity of 

right 
T«ntriole. 


16 years 

^0 years 

21 years 

21 years 

23 years 

80 years 

85 years 

85 years 

40 years. ,... 
43 years 

46 years 

47 years 

48 years. ..;. 

49 years 

60 years 

62 years 

68 years 

65 years 

68 years 

68 years 

68 years 

73 years 

74 years 


270 
185 
210 
245 
275 
280 
260 
310 
310 
880 
205 
345 
850 
265 
580 
840 
880 
310 
256 
800 
390 
860 
290 


172 
115 
110 
150 
185 
160 
150 
160 
166 
200 
120 
225 
165 
146 
375 
190 
190 
180 
136 
180 
200 
180 
156 


68 
60 
48 
56 
70 
75 
60 
76 
82 

100 
46 
70 

100 
70 

130 
68 
86 
76 
60 
75 
80 
76 
60 


86 
38 
25 
28 

140 
67 
80 
83 
33 

140 
26 
95 
38 
29 

150 
12 
66 
30 
19 

153 
23 

121 
68 


53 
45 
34 
56 

190 

106 
90 

106 
71 

147 
31 

107 
72 
96 

210 
18 

106 
67 
24 

198 
26 

166 
52 



Ducastel's tables of the weight of the heart in indiyiduals who haye 
succumbed to diseases other than those of the hearty give the following 
result^. 

The weight of the left yentricle is always greater than that of the right 
yentricle, and giyes the following average : 

Total weight Left ventricle. Bight ventriole. 

Males 308 grammes. 173 grammes. 72 grammes. 

Females 276 " 150 " 62 « 

Among 23 males, in 21 the capaciiy of the right yentricle was greater 
than that of the left ; among 20 females, in 20 the capacity of the right 
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Tentride was greater than that of the left ; in 1 the capacity of both yen* 
trides was the same. 

The following table shows the aTerage proportions : 

Left ventricle. Bight Tentride. 

Males 65 C.C 83 c.c 

Females 59 •* 74 " 

Bobin and Hiffelsheim have also found that the capacity of the right 
anride is greater than that of the left auride. 

CSOMPABISOM OF THE CaPAOTTT OF THE AUBICLB AND YeMTBICLE. — ^Legallois 

thinks that the auride is smaller than the yentridej and Bouillaud regards 
them as equal Bobin and Hififelsheim agree with Legallois, but they 
think that the difference increases with age, and is especially marked on 
the left side. 



TmOKNESS OF THE WaLLS OF THE HeABT. 

Average Thickness of the Walls of the Heart {in millimetres). 



Bboions. 



C base . . 
Left ventricle . . •< middle 



Septum 



( base 
Right Tentride . • middle 

( apex . . 

Left auricle 

Bight auricle 



apex 



middle 
apex . • 



Bouillaud. 


Bizot. 




Hales. 


Females. 




10.12 


9.43 


16 


11.73 


10.35 




8.05 


7.36 


25-30 








10-12 


10-12 




'i'.ii 


'siai 




8.0 


2.76 


• • • • • 


2.30 


2.30 


2-3 






2-3 







Peacock. 



12.0 
13.0 
5.75 

is'.o' 



All these investigations furnish nothing absolute, but they enable us to 
recognize in a certain measure any increase in the heart.* 

The average weight of the heart in the adult being 800 grms., I can 
be positive that hypertrophy existed if the weight exceeds this figure to 
any considerable extent The volume furnishes perhaps a less certain 
means of judgment, because the heart may be arrested either in systole or 
diastole. Gruveilhier states that the heart is arrested in systole and has a 
ifluch smaller volume in all those who die a violent death or rapidly bleed 
to death. He adds that if the fingers are introduced into the hearts of 
such individuals, they may be dilated with surprising facility. In fact^ the 
manner of death and the cadaveric rigidiiy notably affect the results. 

The thickness of the walls may also furnish sources of error. The 
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heart of a child is found much more retracted than that of an adalt ; this 
is also true of those who have suffered a violent death or died of hemor- 
rhage. If this condition, accordingly, is not accompanied bj an inciease 
in the total weight, it does not signify hypertrophy. 

Hypertrophy may exist either with or without dilatation of the cavitiea 
May dilatation exist without hyi)ertrophy ? For my own part, I believe 
that hypertrophy is always present in such cases, and this also follows from 
the figures furnished by Ducastel, according to which emphysema is ac- 
companied by an increase in the weight of the right ventricle. However, 
further investigations are necessary on this point 

Hypertrophy may exist vdth apparent preservation of the normal size 
of the cavities, or with an increase (excentric hypertrophy) or apparent 
diminution of the cavities (concentric hypertrophy). 

As a rule, when the hypertrophy is marked the heart is increased in 
volume and changed in shape. It becomes less pyramidal and more coni- 
cal. The increase in volume entails displacement of all the adjacent or- 
gans. The diaphragm gradually yields under the weight of the heart, the 
apex descends to the sixth, exceptionally to the seventh intercostal space. 
Parrot has observed it in the eighth intercostal space. The right angle of 
the heart descends to the level of the insertion of the right sixth or seventh 
costal cartilage. Laterally it displaces the lungs. The apex is removed 
farther and farther from the median line, as the insertion of the vena cava 
does not allow the heart to move toward the right The apex may touch 
the ribs finally at the axillary line. 

After the apex has been carried a certain distance to the left, it must 
also be carried backward. If, for example, the apex has corresponded to 
the axillary line, the heart must undergo forcible torsion around a pivot 
formed by the two vena cavsB, the apex being situated then in a plane pos- 
terior to that to which it corresponds normally. Under these conditions 
the right auricle tends more and more to approach the thoracic walla If 
the hypertrophy afifects the left ventricle alone, the right heart appears like 
a mere appendix of this ventricle. If, on the contrary, the hypertrophy is 
confined to the right ventricle, the apex is less prominent, the heart as- 
sumes somewhat the shape of an alms-bag, and upon cutting both ventri- 
cles transversely, the heart is found to be more or less symmetrical 

There is no doubt of the existence of hypertrophy if the heart weighs 
500 or even 400 grms. It is exceptional to find the weight greater than 
900 grms., but 1,000, 1,600, and even 1,700 grms. have been reported. 

The walls may be regarded as hypertrophic if the thickness of the left 
ventricle exceeds 15 mm., that of the right ventricle 7 mm. The left vclh- 
tride and the septum have been observed to attain a thickness of SO and 
even 40 mm. Hypertrophy of the auricles begins at 4 mm. 

The columnse camesB, especially those of the first order, also increase 
in size in hypertrophy of the heart 
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AcoordiBg to Hyrtl, Eoelliker, Boldbansky, and others, the diameter of 
the muscular fibres of the heart is increased in hypertrophy. Others be- 
lieTe that new muscular fibres develop, but this view is entertained by few. 
According to Weismann and Zielonko, the fibres increase not alone in 
breadth but also in length. Bindfleisch, in proof of the formation of new 
fibres^ makes the statement that certain cells present two or more nuclei. 

Finally, according to a broader hypothesis, hypertrophy of the heart is 
produced : 

1. By the growth of the old fibres. 

2. By the formation of new fibres. 

3. By the development of interstitial connective tissue. 

4. By an abundance, of adipose tissue. 
6. By the development of vessela 

6. Finally, by increase of the nerves and ganglia. 

Letulle ' has shown that cardiac hypertrophy, especially that which ac- 
companies valvular lesions, begins at an early period. It afifects the fibres 
in an irregular manner, ie., the hyperplasia is disseminated, but limited to 
the region subjected to increased work — the region being determined by 
the site of the obstacle to circulation. In the midst of changed fibres are 
found healthy ones, although Letulle has been unable to discover the law 
of their locahzation. According to Letulle it is also characteristic of the 
hypertrophic fibres that, instead of being polygonal like the normal fibres, 
they have a tendency to become cylindrical or even ovoid. 

Little by little the muscular fibre» compress the interstitial connective 
tissue and the vessels. It follows that the blood-supply to the muscles 
diminishes in proportion as the hypertrophy increases ; hence the occur- 
rence of granulo-fatty degeneration. 

Obesity of the heart must not be mistaken for fatty degeneration. The 
former is characterized by the presence of a few shining granules around 
the nuclei of the muscles ; m granulo-&tty degeneration the fibres lose 
their longitudinal and transverse striation, and they become pale and brit- 
tle. The nuclei are more resisting, and in advanced &tty degeneration they 
may be stained by picrocarmine and then appear isolated in the fatty tissue. 

Benaut and Landouzy * have observed another lesion, viz., a sort of rup- 
ture of the fibres at the level of the striae of Eberth In addition, the 
lesions of sclerotic myocarditis are also observed, but they are presented, 
according to Letulle, under two forma Sometimes the hyperplasia of the 
interstitial connective tissue separates the muscular fibres individually, or 
collects them in groups of three or four. In the second form the fibres, 
npt being very distinct from one another, present the appearance at first 
sight of a hypertrophic fibre, although in reality the fibres are atrophied. 

1 Letulle : Recherches snr les h7i)ertropliie8 seoondaires. Th^ de Paris, 1879. 
* Benaat and Landouzy, Soo. de biologie, 1877. 
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We have seen, in describing the myocardium, that the mnscnlar fibres 
are destitute of sarcolemma. They are united by loose oonnectiTe tissue, 
which contains the vessels and nerves. 

Under the pericardium this connective tissue is loose ; under the endo- 
cardium it is so close that it presents no meshe& The stroma of the heart 
is connected aknost directly with the primitive fibres, and if we remember 
that the connective tissue forms the origin of the lymphatics, it follows that 
the musctdar fibres are directly surrounded by the lymphatic meshworL 
In hypertrophy this tissue undergoes the changes mentioned in the chapter 
on sclerotic myocarditis. 

At a later period the interstitial tissue itself undergoes fatty degenera- 
tion, especially at the surface beneath the pericardium. 

LetuUe describes two forms of this cirrhosis, the perivascular and peri- 
fascicular. The former is observed particularly around the arteries of me- 
dium and small calibre. Hence the patch of cirrhosis radiates in an irrega- 
lar manner, separating the secondary bundles in the vicinity and pressing 
in between a certain number of primary bundles which are isolated and 
made to atrophy. 

Fascicular cirrhosis is characterized, in the beginning, by a nanow 
band of perifascicular tissue, showing embryonic nuclei in proportion 
as the cirrhosis advances the embryonic cells diminish in number and size; 
as the fibrous bands increase in thickness, the muscular fibres which they 
surround soon undei^o atrophy. 

Hypertrophy of certain muscular* fibres is associated, accordingly, with 
cellular hyperplasia and muscular atrophy in other parts. 

As the hypertrophy progresses chronic arteritis, atheroma, and calcar- 
eous degeneration are found in the vessels of the heart 
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CHAPTEE XXXI. 

HYPBRTEOPHT OP THE BBABT.^Chntinwd.) 

Ths first symptom which attracts attention in a patient snffiaring from 
hypertrophy of the heart is the elevation of the ribs by the prsBOordial 
impulse. This elevation is particularly well marked in tiie region of the 
apex, but extends often to the entire cardiac region ; the sternum itself is 
sometimes elevated. This symptom is better marked when the patient 
stops breathing ; it may be absent either because the lung covers a large 
part of the heart, or because the fatty degeneration of the myocardium 
considerably diminishes the heart's energy. On the other hand, the phe^ 
nomenon of impulsion may be produced by nervous palpitation& 

In addition, a notable prominence of the ribs and sternum is observed 
in the region corresponding to the hypertrophic heart, particularly in 
very marked and chronic cases. This is produced by the projection of 
the ribs and even of the sternum, and also by the enlargement of the in- 
tercostal space& But before this projection is interpreted as the result of 
cardiac hypertrophy, we must be satisfied that it is not a congenital defor- 
mity or the effect of curvature of the spine. 

The hand, when applied to the thorax, detects a vigorous impulse, 
which is soon increased by the emotion produced in the patient by the 
examination of his heart The impulse is felt either at the apex alone 
or more frequently over the entire surface corresponding to the ven- 
tricle. 

Examination shows that the apex is lowered to the sixth, seventh, or 
even the eighth intercostal space ; it is found most frequently in the sixth 
space. On the other hand, on account of the fixed and immovable attach- 
ment of the inferior vena cava, the heart is carried altogether to the left, 
the apex being situated 11, 12, even 16 ctm. from the median line. Next 
the transverse axis of the heart begins to turn around the vena cava as a 
pivot, and is carried backward more and mora The apex is then covered 
more and more by the lung, and when the organ is very much enlarged, 
the apex beats less forcibly against the thorax than at the beginning of 
hypertrophy. 

If the hypertrophy is not confined to the left heart, the right or hepatic 
angle of the cardiac triangle is also lowered, and corresponds to the inser- 
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idon of the right sixth or seyenth cartilage. If dilatation of the right auri- 
cle occurs at the same time, the right border of the heart is remoTed to a 
distance of 3 or CTen 4 ctm. from the median line. 

In order to obtain the measurement of the heart in the manner which 
I have previously described, prolonged percussion is necessary, and this is 
often impossible on account of the anxiety of the patient. 

Auscultation often shows that the intensity of the sounds has increased, 
and at times they may be heard at a distance. In certain cases in which 
Laennec and others haTe heard the pulsations at a distance, the stomach 
was filled with gas and acted as a sounding-board. In other cases the 
impulse of the heart against the fluids and gases contained in the stom- 
ach has produced a peculiar bmit^ called auriculo-metallic. In a case of 
pyopneumothorax imder my observation, each beat of the heart produced 
a succussion sound. 

The area in which the heart sounds are heard is very muct increased 
upon^ the anterior surface of the chest ; in such cases, also, the heart 
sounds are readily heard posteriorly. 

In certain cases the transmission of the heart sounds occurs not alone 
through the left lung, but they may be heard behind the right long, 
although no lesion of the lungs is present to render them a better con^ 
ductor of sound. 

Auscultation usually discloses changes in the timbre of the bruits; 
they are deeper or more sonorous, but, as a rule, no blowing murmur is 
present if the arteries are healthy. 

What are the conditions which give rise to a blowing murmur? When 
a blowing murmur is heard it is situated at the apex, is systolic and soft; 
this is a blowing murmur of mitral insufficiency, produced by dilatation of 
the cavities and induration of the walLa. When this insufficiency is pro- 
duced it is impossible to approximate the columnsB camesB of the first 
order, which, by their apposition, dose the mitral valves. If the three 
principal pillars of the left ventricle cannot approach in systole, this re- 
sults in a patulous condition of the mitral canal and consequently insof- 
ficiency from dilatation of its valves. 

Now, as the muscular tissue does not pass in a single moment from 
physiological conditions to the pathological state, it follows that when 
this lesion occurs the systolic blowing murmur of insufficiency is pro- 
duced especially when the heart is fatigued, and does not result when the 
heart is in repose. It is, therefore, right to suppose that this special 
blowing murmur, produced by insufficiency &x>m dilatation of the cavities, 
vrill be an intermittent blowing murmur for some time before becoming 
continuous, while the insufficiency due to sclerotic endocarditis gives rise 
to a constant blowing murmur which does not disappear. 

This peculiar quality of intermittence, added to an increased size of 
the heart, enables us to make the diagnosis. At the same time it is nat- 
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ural that this murmur should be a munxiur of mitral insufficiency, and 
that at the beginning it should be intermittent, only appearing when the 
heart is fatigued. This is illustrated by the following observations : 

Observation LXL — P. L , aged sixiy-two years, entered the hospital 

January 18, 1879. Upon admission the patient presented the signs of 
mitral insufficiency. -^P^^ ^^^^^ ^ ^^ sixth intercostal space, 16 ctm. 
from the median Ime. The upper border of liver corresponds to insertion 
of fifth cartilage ; vertical border of heart is 2^ ctm. from the median line. 
Kowing murmur heard at apex and propagated toward the axilla ; bruit 
is systolic, begins with the ventricular systole, lasts throughout the entire 
systole, covers the second sound, and is prolonged into the greater period 
of silence (paradox bruit). No appreciable click of the semilunara Pulse 
small and regular. 

Diagnosis. — Hypertrophy of left heart and mitral insufficiency. 

January 30th. — A rough systolic murmur is heard over the aortic orifice 
and is prolonged into the right second intercostal space. The second 
sound is not distinct ; the beginning of a diastoHc murmur is heard. The 
diagnosis vfBs then made : dilatation with roughness of the origin of the 
aorta, with slight insufficiency. 

Two years ago the patient had been taken sick suddenly, while walking, 
with an attack of suffocation. He remained at home a week, then re- 
turned to work, but was compelled to give up permanently at the end of 
three week& Upon admission he was suffering from considerable dyspnoea 
and oedema of the lower limb& The heart was in the condition described 
above. 

Under the administration of digitalis the dropsy aiid dyspnoea dimin- 
ished; it was then found that the mitral insufficiency observed in the 
beginning was only temporary, and that the organic lesion was situated at 
the aorta. April 2d the patient left the hospital much improved, but re- 
turned on May 3d. The dyspnoea has returned accompanied by pulmo- 
nary congestion. The symptoms gradually grew worse and the case termi- 
nated fatally. 

Autopsy. — The heart weighs 845 grma (including the aorta up to the 
subclavian artery) ; the hypertrophy affects mainly the left heart The 
pulmonary artery is healthy. The aorta is atheromatous and contains pro- 
jecting calcareous patches at its origin. The valves ai*e flexible but rough- 
ened and thickened ; one of the valves is attached to the wall by small 
filaments which prevent its complete closure. The main arteries are 
dilated. 

The walls of the left ventricle are 35 mm. thick (normally 13 mm.), and 
its cavity is very much enlarged. The mitral valve is healthy, but the 
pillars cannot be brought into complete apposition ; there is insufficiency 
from dilatation. The muscular tissue is yellowish and firm. 

Observation LXH. — Duke de la R suffeiied for a long time from 

gout, then dyspepsia, and finally dyspnoea. He long presented the signs 
of considerable hypertrophy of the heart without a blowing murmur. To- 
ward the close of life a blowing murmur appeared at the apex but could 
not be heard at every auscultation. He died finally of ursemia. 

At the autopsy the heart was found markedly hypertrophied (excentrio 
hjpertnrophy) without valvular lesion. There is mitral insufficiency from 
dilatation. 
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The following are ihe measurements of the heart : 

Weight 920 granunes. 

Circumference of pulmonary artery 78 mm. 

" " aorta 78 " 

Thickness of walls of left ventricle 36 " 

" " " right " 13 « 

The tissues were firm but had the appearance of fatty degeneration. The 
liver was markedly cirrhotic ; kidneys very small, contracted. 

Obsebvation LXTTT. MUrd Inmfficiencyfrom DiMation. — J. C , aged 

fifty years, entered the hospital February 17, 1882. For twenty years the 
patient has had pains occasionally in the feet and knees ; creaking felt in 
the right big toe and both knee& 

At the present time he is suffering from marked feeling of oppressLon ; 
oedema of the lower limbs. Pulse small and irregular. Apex beistt in sixth 
intercostal space, 16 ctm. from the median line. Upper border of hepatic 
dulness at fifth rib. A systolic murmur at the apex, propagated toward 
the axilla. The liver projects beyond the false ribs and is painful on pres- 
sure. Urine scanty and albuminous. Digitalis administered. 

February 2l8i — Heart more regular ; murmur not heard. 

March 2d. — Murmur has reappeared. 

March 18th. — The two heart soimds present the galloping rhythm; 
persistence of the murmur, especially toward the axilla. 

March 23d. — Slight retraction of the apex observed at the beginning of 
systole. On account of this phenomenon on the one hand, and the inter- 
mittence of the murmur on the other hand, I diagnosed valvular insuffi- 
ciency from dilatation, and inclined to the idea of pericardial adhesions. 

jy^ch 30th. — (Edema increased ; respiration very difficult 

April 4th. — Murmur has disappeared. 

April 7th. — Patient died. 

Autopsy. —Mitral insufficiency without valvular lesion. Heart weighed 
600 grms. Left ventricle walls 27 mm. in thickness, pulmonary orifice 
95 mm. in circumference, aortic orifice 85 mm. in circumference. Heart 
muscle very firm. Passive congestion of liver and kidneys. 

To recapitulate : When a patient is suffering from great hypertrophy <rf 
the heart, if a soft systolic blowing murmur is heard at the apex, and if 
this murmur is intermittent and is not accompanied by the small pulse of 
mitral disease, we may make a diagnosis, with tolerable certainty, of mitral 
insufficiency from dilatation. The same remarks hold good with regard to 
tricuspid insufficiency, but the latter results much less frequently from 
hypertrophy than from dilatation. It will be discussed under the head 
of dilatation of the heart without hypertrophy. 

Such are the signs o£ cardiac hypertrophy before degeneration of the 
muscular tissue has occurred. Changes in the myocardium finally occur 
and give rise to diminution in the vigor of the contractions of the heart 
and consequently to intermittence of the pulse, arhythmia, and finallj 
asystole. 

On the other hand, hypertrophy predisposes to pulmonary and cerebral 
congestion and hemorrhage- 
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The differential diagnosis must first be made from nervous palpitation, 
which presents symptoms similar to those of hypertrophy, viz., dyspnoea, 
increased pulsations of the heart, flushes of heat» turgescence of the face ; 
the impulse of the heart is felt not only at the apex but oyer the entire 
Tentricular surface. The diagnosis will be established by measurement 
of the heart and the determination of the cause of the disease. The causes 
of palpitations include excitement, nervous irritability, nostalgia, hysteria^ 
hypochondria, diseases of the brain and spinal cord or their membranes, 
dyspepsia (particularly the flatulent form), poisoning by alcohol, coffee, 
tea, and tobacco. 

In cases of hypertrophy, on the other hand, we vnll find changes in the 
heart, vessels^ or other viscera. 

The differential diagnosis from pericardial efihsion is easy on account 
of the smallness and frequency of the pulse in pericarditis. Nevertheless, 
a mistake is possible, and in such cases pimcture usually kills the patient 
by entering the heart. 



Digitized by VjOOQIC 



CHAPTER XXXn. 

THE CAUSES OP HYPERTROPHY OP THE HEART. 

Hyfertbofht of the heart is never primary ; when the cause is not found 
in the heart itself, it is present in other organs. 

Corvisart believes that frequent excitement, especially the depressing 
passions, will give rise to hypertrophy. Masturbation and excessive coitus 
are also regarded as causes of palpitations and hypertrophy. In tiiese 
cases the hypertrophy is symptomatic of a nervous affection. 

Prolonged and arduous labor will also produce hypertrophy in porters, 
miners, smiths, etc Forced marches also act in the same manner, as does 
exercise on horseback. These facts are in accord with the theory of CJor- 
visart, who thinks that hypertrophy is always the result of the effort of flie 
organ to overcome abnormal resistances 

Others think that it is the result of inflammation by propagation or of 
a nutritive irritation which ends in the proliferation of the tissue. How- 
ever this may be, whenever the circulatory equilibrium is lost and a new 
obstacle is presented, the heart is excited by a reflex act to make an effi>rt 
to overcome this obstacle. 

The Various Fobms of Htpertbofhy caused bt Cabduo Lesions. 

Hypertrophy is partial at first, and this justifies Corvisart's theoiy that 
the part which hypertrophies first is that which makes the effort to over- 
come the obstacle created by a lesion. Thus if the obstacle is situated in 
the course of the arterial blood, the left ventricle first hypertrophies ; if 
the obstacle is found in the course of the venous blood, the right ventricle 
first enlarges. 

The determination of hypertrophy of the left or right heart follows in 
the simplest manner by the method for measuring the heart which I have 
indicated. When the left side alone is heavier and is depressed, left hypeiv 
trophy is present ; when the right angle alone is depressed, there is right 
hypertrophy ; when both are lowered, general hypertrophy. 

The causes of hypertrophy of the left heart are : 

1. Stenosis of the orifice of the aorta. 

2. The prearterial aortic stenosis described by Yulpian. 
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8. Insufficiency of the aortic Talyes. 

4. Stenosis of the aorta in a part remote from its origin. 

5. Chronic endaortitis, which destroys the elasticity and consequently 
the function of the vessel at its origin. 

6. Aneurisms of the aorta. 

7. Mitral stenosia The hypertrophy then affects not only the Tentricle 
but also the left aurida 

The causes of hypertrophy of the right heart are : 

1. Congenital or acquired stenosis of the pulmonary artery. 

2. Congenital stenosis of the aorta and pulmonary artery. 

The most actiye cause of general hypertrophy of the heart, more active 
even than valvular lesions, is furnished by pericardial adhesions, particu- 
larly by obliteration of the pericardial cavity. 

Before passing to the consideration of the eztracardiac causes of hyper- 
trophy, we will describe the characteristics of cardiac dilatation. 

Cabduo Dilatation. 

We have stated that the determination of hypertrophy requires the 
coiQcidence of at least two of its principal characteristics, viz. : 1, increase 
in volume with increase in weight ; 2, increase in volume with thickening 
of the walls ; 3, increase of weight with thickening of the walls. If we 
find increased volume without increased weight, or even with diminished 
wei^t, we say that dilatation is present in the same manner as if there 
were increased volume without increased thickness of the walls, better still 
with diminished thickness. 

The dilated heart presents a volume greater than that of the normal 
heart ; it encloses a greater quantity of blood, so that when the latter is 
removed the organ does not weigh more than normally, despite its volume. 
Ji, after having emptied the heart of blood, water is injected into it, we 
will be astonished at the quantity which may be introduced into the organ. 
When it is still in situ the heart pushes back the lungs, but particularly 
the diaphragm imtil it projects at the epigastrium. 

The walls of the heart are thinned ; the thickness of the left ventricle 
may diminish from 12 mm. to 5, 4, even 1 mm. The walls of the right 
ventricle diminish still more in thickness than those of the left 

Examination of the interior of the heart gives the idea of a heart re- 
duced to its two enveloping membranes The columnse camese of the first . 
and second order no longer project ; those of the third order are efEEused. 
It seems as if the heart were unfolded. The orifices are enlarged and the 
valves become insufficient. 

The fossa ovale is enlarged and the valve of Yieussens no longer closes 
the foramen BotallL A communication between the two auricles is again 
effected. 
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Dilatation of the heart is usually general ; when unequal, it affects the 
ventricles more than the auricle It involves the right heart more fre- 
quently than the left Among 45 cases of cardiac dilatation, Lancereaux 
found 39 confined to the right heart In two cases there was obUteration 
of the pulmonary artery and in two others communication between the 
two sides of the heart ; in some cases the auricles were more affected than 
the ventricles 

Dilatation, then, is a sort of distention of the heart without the afailify 
to return upon itself. Its causes are of two kinds : on the one hand, ob- 
struction to circulation ; on the other hand, changes in the myocardiiun, 
either frond age or fatty degeneration. 

Does temporary dilatation occur without asystoly? Beau admits it in 
chlorosis, hydrsemia, typhoid fever, the eruptive fevers, yellow fever, inter- 
mittent fever during the attack. Panot also admits it and says that it is ^ 
accompanied by a blowing murmur with the first sound at the base, and 
due to tricuspid insufficiency. This view is also held by Professor Eabre, 
of Marseilles 

But despite the authority of these writers I cannot admit the occuirenoe 
of this temponpy dilatation. In some cases the bruit at the base is fonnd 
in the left second intercostal space ; it is situated in the pulmonary arteij, 
is due to anaemia, and measurement of the heart shows no increase in size. 
In endocarditis a temponpy insufficiency occurs from atony of the piq>il- 
lary musdes, but this is a mitral insufficiency. In typhoid fever we hare 
to deal with changes in the myocardium— rwith a true myocarditis — ivith- 
out notable increase in volume, etc We are compeUed, therefore, for the 
present, to admit the existence of chronic dilatation alone. 

Its symptoms are of two classes. On the one hand, the physical signs 
of increased volume, which are furnished by measurement These enable 
us to observe that both angles of the cardiac triangle are lowered, that the 
lower border of the heart has become more or less completely horizontal, 
that the apex is farther removed from the base. 

The functional symptoms are furnished by the pulse, but they are con- 
foimded with those of degeneration of the myocardium. The pulse is 
feeble and irregular. 

But the course and progress of cardiac dilatation are shown better bj 
the venous stasis which appears in the neck, face, liver (the volume of which 
is increased thereby), in the intestinal vessels and the veins of the lower 
limbs (where it produces oedema). At the same time the venous drcula- 
tion grows weaker, little blood is carried to the lung, and the pulmonaiy 
veins become congested. 

At a later period the dilated tricuspid valve yields and then appears the 
real sign of its insufficiency, viz. : the reflux in the jugulars. However, aus- 
cultation does not disclose a blowing murmur at the xiphoid cartilage ; the 
blood which distends the cardiac cavities is almost motionless and doee 
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not give rise OFdinarily to a pathological faroii It is only in exceptional 
cases, when, despite the distention, the heart still possesses a certain amount 
of energy, that the contraction of the right heart produces sufficient vibra- 
tion of the blood to give rise to a blowing murmur. In such an event the 
murmur is situated near the xiphoid appendix and along the lower border 
of the heart Its situation might lead us to believe that it is produced as 
well in the hepatic vein as in the auricle, because blood which is forced back 
into the right auricle never gives rise to a blowing murmur to the right of 
the sternum. The murmur in question is temporary, being heard one day 
and then not for a number of days. 

Parrot * has described, under the term asystolic bruit, a murmur which 
appears to be due to tricuspid insufficiency rather than to asystoly. In the 
seven cases reported by this writer he heard a blowing murmur in the left 
fourth intercostal space in all the patients except the fourth, in whom the 
murmur vtss heard in the fifth interspace.' All these patients presented 
more or less distinct insufficiency and degeneration of the myocardiiun. 
Parrot attributes the murmur to dilatation and insufficiency due to aays- 
toty. I confess that my investigations on this subject have not led to the 
same result I have found that when asystoly develops, pre-existing mur- 
murs diminish in intensity, and, an the other hand, where there v^as no 
pre-existing murmur, none is produced at the time of asystoly. If Parrot's 
theory were true, all patients vnth cardiac disease who die of asystoly 
should present this peculiar murmur before deatL 

The Extbagabdiao Oausbs of Hvpxbtbopht and Dilatation of the Heabt. 

These causes are very numerous and are furnished by the organs of 
circulation and the viscera. 



INFLUENCE OF AORTIC LESIONS UPON THE HEABT. 

1. Stenosis and OUUeraHon of the Aorta, — Oongeniial stenosis of the 
aorta appears to be more frequent in the female sex than in the masculine. 
During life it gives rise to the signs of chlorosis (Bokitansky, Yirchow). It 
is associated very frequently witii insufficient development of the genital 
organs (testicles, penis, uterus, ovaries), but this coincidence is not con- 
stiuit (Virchow). 

Two conditions may be presented by the heart Either it is in a con- 
dition of arrested development and is tiien small in proportion to the size 
of the aorta ;* or the heart is normal and reacts to the small size of the 

> Parrot: Sur nn bruit do souffle cardiaque eymptomatique de Tasystolie, Arch. 
Gen. de H^d., Avril, 1865, t ler, p. 885. 
s DomontpaUler: Gas. M6d., 1857. 
15 
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nrtery by becoming dilated and hjperfcrophied (Legrand,* Barth,* Andral *). 
In such cases^ despite the oardiao hypertrophy, the circulation remains 
very slow and results in brown induration of the lungs with dilatation of 
the right side of the heart. When the stenosis of the aorta occurs at a 
later period hypertrophy always takes place. 

2. Atheroma of the Arteries. — ^Atheroma of the arteries is a frequent 
cause of cardiac hypertrophy/ not always on account of the narrowing of 
the vessels (which occurs in certain cases) but especially on account of the 
loss of elasticity of the arteries. The elasticity of the vessels adds nothing 
to the sum of impelling forces, but it diminishes the resistance to the en- 
trance of blood into them.* 

Ch. Boy * has found that the extensibility of the arteries is greatest 
when the pressure within them is equal to that to which they are subjected 
during lifa 

The degree of elasticiiy is approximately the same in the aorta and its 
branches. It is readily modified by diseases which affect nutrition. The 
pulmonary artery presents an extreme degree of elasticity. 

In cases of atheroma of the aorta and the arteries, dilatation of the left 
heart with hypertrophy usually occurs, generally in proportion to the yasca- 
lar lesion ; sometimes even dilatation with atrophy occurs when the patient 
is in a condition of marasmu& 

It is not only atheroma of the aorta which produces hypertrophy. In 
Polotebnow's four cases, in some atheroma was present in the arteries of 
the upper limbs, in others in the arteries of the lower limbs. In 23 cases 
of chronic endarteritis with sclerosis (without nephritis), A. L. Qalahris' 
found a marked hypertrophy of the heart 13 times. Chronic endarteritis 
and sclerosis of the coronary arteries do not produce hypertrophy of the 
heart, but atrophy and fatty degeneration of the myocardium. 

3. Aneurism of the Aorta and Large Arterial Trunks. — The heart is often 
hypertrophied in aneurism of the aorta, but not constantly. S^nac ' had 
stated that when the aneurism causes no obstruction to the circulation of 
blood, it does not produce hypertrophy. Pitres * accepts this riew but 

1 Legrand : Da ritr^cisaement de Taorte. Paris, 1884. 

' Barth : Des r^tr^issements cong^nitanz de Taorte, Th^ de dootorat, 1837. 

• Andral: Clin. M6d., 8" Wit., t. iil, p. 62. 1884 
^ Polotebnow: Berl. klin. Wochensohr., 85, 1867. 

• Mare J : La oiroulation da sang ik V6UX ph jsioL et dans les maladies, p. 161. 
1881. 

« Ch. Roy: The Elastio Properties of the Arterial Walls, Joam. of Phys., Cam- 
bridge, 1880. 

^ A. L. Oalabris: On the Connections of Bright's Disease with Change in Vasonltf 
System. Thesis, London, 1878. 

* S^nac : Trait6 de la stractare da ooeur, eto., t. ii., p. 407. 

* Pitres : Des hypertrophies et des dilatations cardiaqaes ind6pendante8 des l^ons 
yalvnlaires, Thi^se d'agregation, p. 14. 1878. 
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gtates that although hypertrophy is not constant it is neyertheless very 
frequent Among 58 cases of aneurism which he collected in the " Bulletins 
de la Soci^t^ Anatomique," the heart was dilated or hypertrophied 53 times, 
atrophied once, and normal only 4 times. 

The following is a risumi of his obserrations : 

Aneurism of the arch of the aorta, 38 cases : 

Hypertrophy, considerable 10 cases. 

sUght 15 " 

moderate 6 " 

Dilatation, simple 4 " 

Atrophy 1 " 

Normal , 2 " 

Aneurism of the thoracic aorta, 13 cases : 

Hypertrophy, considerable. . .« 1 case. 

<< slight 9 ca8e& 

^* moderate lease. 

Dilatation, simple 1 '' 

Normal. 1 " 

Aneurism of the abdominal aorta, 7 cases : 

Hypertrophy, considerable 1 case. 

** slight 2 cases. 

" moderate 1 case. 

Dilatation, simple 2 case& 

Normal 1 case. 

While Wimderlich and Bamberger regard hyx)ertrophy as constant^ 
Stokes shares S^nac's opinion, and belieyes that when valvular changes are 
not present the aneurism does not entail an excess of labor upon the 
heart 

Axel Key has fotmd that in eighteen cases of aneurism of the ascending 
aorta and the arch, hypertrophy was not observed ; slight dilatation of the 
left ventricle was noted once. Quincke and Frederid have found that the 
heart is usually not hypertrophied. 

The following table gives the results of Pitres' investigations concern- 
ing the influence of aneurisms of the arteries of the limbs : 

Aneurism of the brachio-cephalic trunk alone, 3 cases : 

Hypertrophy, slight 1 case. 

moderate 1 " 

Normal , 1 " 
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Aneurism of the internal carotid, 1 case : 

Hypertrophy, moderate 1 

Aneurism of the carotid, subclavian, and brachio-cephalio trunk, 1 case : 
Hypertrophy, moderate 1 case. 

Aneurism of the primary iliac arteries, 1 case : 

Hypertrophy, considerable 1 case. 

Aneurism of the renal artery, 1 case : 

Hypertrophy, considerable 1 case. 

It follows from all these investigations and from my own observations 
that the aneurism itself very often produces a slight but rarely a consider- 
able hypertrophy. 

4 Pregnancy. — Woman appears to be endowed with a greater htemato- 
poietic power than man. Every month she loses more or less blood and 
usually is not very much affected thereby, even if the amount lost readies 
550 or 600 grammea It would be interesting to know whether this 
loss is repaired only after the menses, or if the menstrual flux is not pre- 
ceded by a sort of plethora. The prodromata which are manifested t(x 
a few days in some women, the swelling and tension of the breasts^ the 
heat or congestive flushes of the head, and on the other hand the appa^ 
ent congestive condition which develops when the menses are delayed, 
the relief which follows the menstrual discharge, etc., lead to the idea that 
the menses are preceded by a sort of plethora. 

When pregnancy occiurs menstruation ceases and a part of the ele- 
ments of nutrition are supplied to the foetus. What effect is produced 
upon the blood and circulation ? 

Heidenhain's experiments ' show that the weight of the blood in rab- 
bits compared to the weight of the body increases during pregnancy from 
5.55 per cent to 6.84 per cent This increase does not occur until the 
second half of pregnancy and reaches its maximum at the moment of par- 
turition. 

Does this occm* in women ? This is difficult to prove, but the best 
argument in its ia,Tor is found in the fact that pregnant women often 
complain of a sort of plethora and that they are relieved by bleeding. 
The proof of increased tension has been sought in the characteristics of 
the pulse, but the traces furnished by the sphygmograph indicate rather 
the variations of tension than the tension itself. The actual condition of 
our knowledge, then, allows us to assume that during pregnancy there is 
a certain increase in the quantity of blood and a probable increase of a^ 
terial tension. 

'Heidenhain: Arch, t Heilk., Keae Folge, Bd. L, p. 586. 
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The researoheB of Andral and Ghivarret, Becquer^ and Bodier, and 
others show that the blood contains during pregnancy more water and less 
albumen, and in the latter months a little more fibrin. Quinquaud's * inves- 
tigations have furnished the following results : 

Healtlij women. Baring pregnancy. 

Haemoglobin 83.60 per 100 62.50 per 100 

Absorbent power of the haemo- 
globin for oxygen 160 c. ctm. 100 c. ctm. 

Solid substances 80 74 

The blood of the pregnant female is therefore relatively impoverished. 
But with regard to the production or aggravation of cardiac hypertrophy, 
the most important conditions are the mechanical ones, and it seems to 
follow that the heart, having a larger amount of blood to move, and the ar- 
terial tension being increased, must be subjected to increased effort on ac- 
count of pregnancy. This increased effort first falls upon the left heart 
At a later period, toward the dose of pregnancy, many women experi- 
ence a dyspnoea which indicates diminution of the respiratory area and 
increased labor on the part of the right heart. 

The question now arises. Is the heart hypertrophied or merely dilated 
during pregnancy ? In 1828 Larcher * stated that almost all females who 
died during pregnancy or after delivery presented increased thickness of 
the walls of the left ventricle. In 1859 this writer stated that, judging 
from the results of 130 autopsies made upon women who had died of puer- 
peral fevers, he could affirm that '^ the heart, in the human species^ is nor- 
mally hypertrophied during the course of gestation." 

But, as we stated above, in establishing the anatomical characteristics of 
hypertrophy, the thickness of the walls does not suffice for the determina- 
tion of this condition ; there must also be an increase in weight propor- 
tionate to the increase in the thickness of the walla. 

Blot concludes that during pregnancy there is an increase of more 
than a fifth of the total weight of the heart This hypertrophy is confined 
almost exclusively to the left ventricle, and is remarkable from the fact that 
it is temporary like the uterine hypertrophy. I must confess that Blot's 
investigations have not convinced me, as they were made upon only twenty 
females, and the weight of the hypertrophied heart did not exceed 291 
grms., a very slight increase above the average weight. 

Duroziez also concludes, as the result of percussion according to 
Piorr/s method, that the heart is hypertrophied during pregnancy. • I 
am still loss convinced by the results of this investigation. In the first 



1 Qninqnand : Ghimie pftthoL Delahaje, 1880. 

* P. M^dre : Arch. Q€il de Med., 1828, t xvL, p. : 
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plaoe the method of measurement is yery imiocurate, and in the seoond 
place' it indicates merely a displacement of the heart bj the distended 
abdomen. 

The measurements which I have made upon pregnant women have 
been rendered very difficult on account of the weight and size of the 
breasts. The displacement of the heart upward makes the lower border 
more horizontal, and thus causes a greater separation of the apex from the 
median line. Letulle, by employing my method for the measurement of 
the heart, has obtained the following figures : 



Non-pregnant women, 18 to 30 years old. 
*« " 80to50 *» '* . 

Pregnant women, 18 to 80 years old 

Women, less than 24 hours after delivery. 

I have come to the conclusion that in pregnancy, especially toward the 
close of the period, the heart is pushed upward and its apex removed far- 
ther from the sternum ; in addition, there is a greater tension, at first in the 
left cavities, then in the right, and also dilatation of the heart This dilatft> 
tion is accompanied perhaps by a very slight hyx)ertrophy, which is prob- 
ably acquired only after a number of pregnancie& 

Apart from dilatation and hypertrophy, does pregnancy entaO a greater 
liability to the production of diseases of the endocardium ? The numerous 
cases of heart disease which have come under my observation include 
hardly any which have been contracted during pregnancy. I am con- 
vinced that not more cases of acute endocarditis or pericarditis develop 
during pregnancy than at other timea 

But if pregnancy and parturition do not give rise to acute afiections of 
the heart, the same cannot be said concerning the puerperal condition. 
Articular and cardiac affections form part of the class of puerperal diseasea 

J. Bouley admits in puerperal affections a sort of rheumatism, entirely 
analogous to non-puerperal acute rheumatism, and purulent infection giv- 
ing rise to articular and cardiac lesions which resemble rheumatism. 

Casanova and Bucquoy have shown the frequency of valvular endocar- 
ditis during the puerperal state. 

Pregnancy, and particularly the puerperal condition, may give rise, ac- 
cordingly, to endocarditis, pericarditis, and myocarditis with a tendency to 
suppuration, even if the heart was previously healthy. But this action is 
much more marked if the patient has suffered previously from a cardiac 
affection. We will attempt to give the measure of the danger. 

If the patient is suffering from a cardiac affection — usually a chronic 
valvular endocarditis — ^if the general condition is good and the other or- 
gans of circulation are healthy, she will do very w^ during the first months 
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of pregnancy. Bad symptoms must be looked for after the fifth month* 
These symptoms may be confined to some nenrous disturbances, an ezag* 
geration of the dyspnoea on effort, and palpitation. These phenomena wUl 
be so much more marked the more pronounced the cardiac hypertrophy. 
Acute pulmonary congestion, passive congestion, and oedema may also be 
produced under such circumstances. 

The patients will be more or less exposed to these dangers according 
to the character of the affection. According to Spiegelberg,* the patients 
who are most exposed during this period are those suffering from aortic 
insoffidency, while those suffering from mitral disease have more to fear 
during the puerperal period. Loehlein,' on the contrary, thinks there is 
more danger from mitral lesions during pregnancy. It is difficult to ar- 
rive at any positive conclusion on this subject on account of the small 
number of observations in which the distinction between the character of 
the cardiac lesions has been made. But if hypertrophy is considerably 
advanced and the auxiliary organs are involved, if granulo-fatty degenera- 
tion has begun, there is danger that pregnancy wUl be followed by grave 
consequences. Epistaxis, haemoptysis, and hsematemesis may supervene ; 
cerebral hemorrhage has been observed several times by OUivier. Finally, 
the granulo-fatty degeneration may make rapid progress and lead to dropsy, 
asystoly, and death. 

MacDonald ' thinks that the patient is liable to great danger during 
the second stage of labor, i.e., from the efforts at expulsion. I have already 
indicated the dangers of the puerperal period ; these have been insisted 
upon particularly by Spiegelberg and MacDonald. 

It is evident then that pregnancy constitutes a real danger to patients 
suffering from cardiac disease ; afterward the cardiac affection of the mother 
becomes a source of danger to the infant But I do not think that we 
should go to such an extreme as M. Peter, who says : If a patient suffering 
from cardiac disease belongs Jbo the female sex, she should not marry ; if 
married, she should not be allowed to become pregnant ; if she has been 
delivered, she should not nurse the child. 

I append the table compiled by Porak from 84 observations : 

The stationary condition has been noted 21 times 25.00 per cent 

Temporary aggravation, 4 times 4.76 " 

Persistent aggravation, 51 times 60.71 " 

Improvement during child-bed, 22 times 26.19 " 

Labor aggravated the symptoms, 11 times 13.09 ^* 

^Spiegelberg: Mittheilangen aus d. GynskoL Klinik. (Monfttsohr. 1 Gebortsk., 28, 
p. 439). Handb. d. Gebnrtshaelfe, 1879. 

* Loeblein : Ueber d. Verhalten d. Hnenenens b. Sohwangeren n. Woeohnerinnen 
(Zetts. f. Gebnrtsk., 1 B., 8 H., 454, 1876). 

'MacDonald : The Bearings of Chronic Disease of the Heart apon Pregnancy, 
Ftotorition, and Childbed. London, Churchill. 1878. 
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Death occurred : 

Before delivery, 6 times 6.96 

During delivery, 2 times 2.38 " 

During child-bed, 26 times 29.76 " 

After temporary improvement, 8 times 9.62 " 

By progressive aggravation, 17 times 20.29 <' 

It must not be forgotten that this table refers to pronounced heart dis- 
ease which had already been recognized by the physician, and that the 
Blighter ones may often pass unnoticed. 
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CHAPTER XXXUL 

HTPEBTBOPHT AND DILATATION SEGONDABY TO DISEASES OF OTHEB 

OBGANa 

Lesions of the Eidnsts and Ubinaby Passaoes. 

Bbiobt was the first to notice the frequent coincidence of cardiac hyper- 
trophy and diseases of the kidney. Among 101 bodies which presented 
the lesions of albuminous nephritis he observed hypertrophy of the left 
ventricle 52 times, and in half of these cases there was no valvular lesion 
which would account for the hypertrophy. Bright believed that the hy- 
pertrophy of the left heart viras the result of the albuminous nephritis, 
and he offered two explanations : 

^' The two most natural solutions of this problem,** he says, "appear to be 
the following : either the altered blood is an irregular and abnormal ex- 
citant of the heart itself, or it modifies the circulation in the capillaries and 
small arteries in such a manner as to demand of the heart an excess of en- 
ergy, in order to propel the blood through the most remote subdivisions 
of the vascular system." 

Three points must be considered in this statement of Bright : 1. The 
coincidence of renal affections and hypertrophy of the heart, affecting 
chiefly the left ventricle. 2. A theory which makes the cardiac lesion symp- 
tomatio of the renal lesion. 8. An explanation of the pathogenetic action 
of the renal lesions upon the heart 

Now, of these three points the first has been demonstrated again and 
again by the authors who have vmtten upon the subject ; the two others 
are disputed. 

Bayer stated that the lesion of the heart was primary, and that the 
renal lesion v^as the result of the cardiac hypertrophy. This, however, is 
a mistake : the renal lesion in question is interstitial nephritis (contracted 
kidney), very different from the kidney changed by hypertrophy of the 
heart 

Eelsch* has shown that the lesions of the '* heart kidney " involve the 

epithelium, particularly of the convoluted tubes. The cells are swollen 

» 

^ KelBoli : Revtie eritiqne et reoherohes anatomo-pathologiqaeB but la maladie de 
Bright, Arch, de Phjaiol., 1874, p. 722. 
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and granular ; there is not the least trace of connective tissue prolifera- 
tion. The heart kidney can only simulate the large white kidney — ^a form 
of disease which is associated only exceptionally with cardiac hyper- 
trophy. 

We must return, therefore, to Bright's theory, which has been accepted 
by the majority of writers. But all are not agreed with regard to the 
mode of action of interstitial nephritis as a cause of cardiac hypertrophy. 
Oilewski ' assumes a reflex action of the kidneys upon the heart, the con- 
dition of the kidneys causing palpitations which lead to cardiac hypertro- 
phy. This explanation has not been accepted, because generally this hy- 
pertrophy only gives rise to moderate palpitation. O. Weilling has enun- 
ciated a still more problematical theory which need not be considered. 

Under certain aspects Bright*s theory was a chemical one, since the 
first result of the renal lesions was an alteration of the blood. But the 
view that a fluid charged vrith urea traverses the capillaries with greater 
difficulty than another fluid has been disproven by the experiments of 
Potain, who foimd that fluids loaded with urea traversed the capillary tubes 
as readily as those which were not so loaded. 

The latter part of Bright's hypothesis remains, viz., that the hypertro- 
phy of the heart is the result of the reaction of this organ against the inter- 
ference with circulation in the small vessels. 

In 1856 Traube ' adopted this theory and showed that the heart hyper- 
trophies in proportion as the kidney atrophies, thus rendering the theory 
more explicit Pitres nutkes a resum6 of the theory in the following 
terms : 

1. In the final period of Bright's disease a large number of arterioles 
and capillaries in the kidneys are destroyed ; the capillary field is thus 
diminished and the tension increased in the aortic system, which contains 
the same quantity of blood in less space. 

2. At this time the kidney, being destroyed in part, becomes unable to 
fulfil its eliminatory functions^ the blood remains charged with a certain 
amount of water, which the glands, other than the kidneys, are unable to 
expel, and the mass of blood, already cramped in the narrowed vascular 
system, is increased still further, thus again increasing the intra-arterial 
tension. 

8. The hypertrophy of the heart results from this excessive tension 
and from the excessive energy which the organ is obliged to employ in 
order to struggle against it 

Although accepting the view of an action of the kidney upon the heart, 
many authors oppose the theory of exaggerated tension in the aortic sjs- 

* Giiewski : Ueber d. mathmassliohe Uraaohe d. Hypertrophie in Morbua Bright!, 
Wien. Med. Woohensclir., 60, 1809. 

' Traube : Ueber den Zuaammenhaiig von Hen and Nierenkrankheiten. Berlin, 
1856. 
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tern. Lancereaux * has observed more than once that the kidney has been 
destroyed and reduced to a fibrous sac full of purulent fluid or dieesy mat- 
ter, although the heart was not hypertrophied. 

On the other hand, arguments are not lacking to prove that an obstacle 
to the renal circulation, apart from interstitial nephritis, may result in car- 
diac hypertrophy. Yirchow has seen a case of congenital dropsy of the 
kidney in which the glomeruli were reduced to a third of their normal 
volume, and in which the left ventricle was hypertrophied without any 
other lesion to explain it. Rokitansky has noted the coincidence of ab- 
sence of one kidney with ventricular dilatation,* and Storch * has observed 
hypertrophy of the left ventricle under such circumstancea Quite a num- 
ber of similar cases have been observed by various vmters. 

This theory has been attacked recently by Debove and Letulle. These 
writers have recalled the fact that Gull and Sutton believe that the ob- 
struction exists not alone in the kidney, but in all the arterioles^* which 
present a pecidiar change that diminishes their elasticity (arterio-capillazy 
fibrosis), a change which Debove and Letulle regard as real According 
to these writers, the change in the heart is not produced by the lesion of 
the kidneys and capillaries, but it is produced at the same time as the latter 
by a similar cause and by the same diathesia 

Debove and Letulle rely upon the result of their histological investiga- 
tions. They have observed cardiac sclerosis vrith atrophic changes in thQ 
muscular fibres of the heart The new formation, according to them, 
begins in the vessels ; it is at first a periarteritis, then as this lesion pro- 
gresses it becomes difficult to recognize exactly its point of departure. 
The sclerosis of the kidney and heart, accordingly, consists of a capillary 
periarteritis, identical with that found in the small vessels. 

On the other hand, these writers recognize the fact that, clinically, the 
renal phenomena are predominant in the beginning, and that it is only 
toward the close of the disease that the cardiac sclerosis produces the or- 
dinary symptoms of cardiac cachexia. 

However, future investigations must decide the pathogenetic relations 
of these two affections. 

Whatever may be the correct theory, it is a remarkable fact that this 
hypertrophy presents a peculiar aIit^i^^I history, which I shall now endeavor 
to describe. 

A patient presents himself complaining of dyspnoea on exertion, and 
examination of the heart shows hypertrophy. The apex has descended 
into the sixth intercostal space, and is 10 to 12 ctm. from the median 

> Lanoereaox: Nouv. Diet des Sciences M^cL, Art ''Rein." 

* EokitaziBky: Wien. Zeitechr., 1859. 

' Storch : Hospitals Tidende Reports, 1863. 

* Debove et Letulle : Becherohes anat et din. sor VHypertrophie cardiaqae de la 
Nephrite interstitielle (Arch. G6n. de M6d., Mars, 1880). 
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line ; the right angle of the cardiac triangle is not lowered, the right 
auricle is not dilated. There is no blowing nmrmur present, but an 
alteration in the rhythm. Three sounds are heard with the rhythm of 
the bruit de galop or the bruit de caille (quail). The urine is found to 
contain a small amount of albumen. The lungs and liver are not oon- 
' gested, the lower limbs are slightly oedematoua The diagnosis is then 
made of interstitial nephritis with hypertrophy of the left heart 

No blowing murmur is heard in the beginning. It is not untQ a later 
period that mitral insufficiency from dilatation occurs and is characterized 
by the phenomenon upon which I huTC preriously insisted, riz., that before 
becoming constant the murmur long remains intermittent, appearing on 
certain days, disappearing on others. Then follow the secondary phenom- 
ena of hypertrophy with mitral insufficiency ; pulmonary and hepatic con- 
gestion are produced, and are soon followed by dropsy and cardiac cachexiai 
leading to asystole. 

We must again refer to, the bruit de galop, and will first establish the 
conditions under which it is presented. 

Usually the rhythm is composed of three bruits, the first two being ap- 
proximated, the latter more remote, and this is the rhythm of galop In 
rarer cases the first sound is isolated, the two others are approximated, and 
this is the rhythm of the cridela caiUe (cry of the quail). Both rhythms 
are mere varieties of the same sound ; they are found in the same patient 
if we listen to a series of cardiac revolutions. Furthermore, these sounds 
always present their maximum in the second intercostal space near the 
semQunar yalves, and are always heard near the lower border of the heart 
They are due to a reduplication of the first sound, the second portion or 
added bruit being more or less delayed in systole, in an analogous manner 
to what I have described concerning the reduplication of the sound in 
mitral stenosia 

I said above that the two sounds are always heard near the lower bor- 
der of the heart If careful attention is paid, it vrill be found that the 
first of these sotmds has its maximum of intensity at the left border of the 
sternum, near the xiphoid appendix, and that the following one is situated 
more to the left If the rhythm is examined, it is found that the first 
precedes the impulse of the apex, and the second coincides with the im- 
pulse. It will also be found that the less marked the reduplication is the 
more the second soimd approaches the first ; finally, that when the redu- 
plication is replaced by a murmur, this is always systolic 

It follows that the first sound is that of the tricuspid valve, the second 
sound that of the mitral valve more or less delayed by the obstacles to the 
arterial circulation, and that this sound, when delayed very much, ap- 
proaches so closely to the second sound as to create the appearance of re- 
duplication of the semilunar dick. 

When, as sometimes happens^ reduplication of the second sound does 
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occur, its maximum is heard at the level of the second intercostal space, 
either at the right border or behind the sternum. The rhythm then is 
not that of the galop but of the '' cry of the quaU." In such cases the 
second sound is louder than the third, and is produced by the closure of 
the aortic valves, which precedes that of the pulmonic valves on account of 
the tension of the aorta. 

Finally, in certain cases there are four sounds, two at the venous and 
two at the arterial valvep ; it may then be said that they succeed one an- 
other in the following order : tricuspid-mitral, then aortic-pulmonic. This 
is not the theory of Potain,' who thinks that the first bruit in the rhythm 
da galop is a prseeystolic murmur ; tlus theory has been adopted by his 
pupils, Exchaquet, Cuffer, Bendu, etc. Potain, relying upon the cardio- 
giaphic traces, thinks that the first bruit occurs at the moment of the pre- 
systole, i.e., at the moment of the contraction of the auricles. But upon 
this very trace it is seen that the ascent formed by the ventricular systole 
does not precede the pulse as it does in the normal condition, and that 
there is a delay in the ventricular systole. I am inclined to believe that,* 
in this case, the systole is made in two periods, for it is often found de- 
layed. In Ezchaquef s trace No. 3, for example, the impulse of the apex, 
corresponding to the height of the ventricular systole, does not occur until 
after the pulse. Moreover, how can hypertrophy of the left heart give rise 
to such a powerful contraction of the right ventricle that the sound of the 
passage of the blood, which meets with no obstacle, gives rise to a dry 
bruit, not blowing, and entirely analogous to a valvular dick ? Potain 
himself recognizes the fact that this theory is not entirely satisfactory. 

Htfebtbopht ajxd Dhatation due to Diseases or the Besfibatob;7 

Apparatus. 

Pulmonary diseases, by reducing the field of hsBmatosis and particu- 
larly by presenting an obstacle to the pulmonary circulation, react upon 
the heart, especially on the right side. As shown above, when the obstruc- 
tion is situated near the heart at the orifice of the pulmonary artery, the 
right heart hypertrophies and acts like the left heart in the presence of ob- 
structions situated in the course of the arterial blood. 

This action of pulmonary lesions upon the right heart will be so much 
more marked the greater iheir duration. Among these lesions the first 
rank is occupied by emphysema, particularly when accompanied by re* 
current catarrh. 

Next to emphysema comes chronic bronchitis. Laennec said that a 
neglected catarrh may be the cause of the most serious disease of the heart 

1 Potain: Ba rhjthme oardiaque appeU bruit de galop (Soo. M6d. desHftpit, 28 
Jaillei, 1875). 
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According to Ereysig, diseases of the Itmgs have perhaps a greater influ- 
ence on the heart and pulse than diseases of the heart itsell 

Dilatation of the right heart is constant in interstitial pneumonia— pul- 
monary sclerosis with bronchial dilatation. 

Among the chronic lesions of the lung, however, phthisis does not give 
rise either to cardiac hypertrophy or dilatation. The observations of Bizot^ 
Peacock, etc., have shown, indeed, that the heart is more frequently atro- 
phied in phthisis. A certain number of cases of chronic pleurisy with ad- 
hesions have been reported which were complicated with dilatation of the 
right heart This is especially well marked when the pleurisy is accom- 
panied by interstitial pneumonia and dilatation not alone of the large 
bronchi but also of the smaller branches. 

May the cardiac lesions in question be produced by acute diseases of 
the lungs — ^f or example, by pneumonia ? I do not think that any case haa 
been reported which proves that an attack of pneumonia may give rise to 
chronic dilatation of the heart, xmless endocarditis or some other f onn of 
mflammation of the heart is present. 

A word in regard to the temporary dilatation of the right heart Hus 
is observed in croup, stridulous angina, broncho-pneumonia, pneumonia, 
capillary bronchitis — in a word, in asphyxia. It occurs even in the tem- 
porary asphyxia produced by paroxysms of whooping-cough and in toxic 
asphyxias. 

The attempt has been made to determine experimentally the effiBct of 
obstruction to circulation in the pulmonary artery. Fran9ois Franck re- 
ports that the experiments of Poiseuille and others show that the most un- 
favorable condition to the passage of blood through the pulmonary vessels 
is the condition of insuflSation of the limg. This condition of insufflation 
represents very well the mechanical obstruction caused by emphysema. 
Franck has shown experimentally that compression of the pulmonary a^ 
tery does not allow the right ventricle to be emptied completely. 



The Hsabt of Hunchbaoks. 

It has long been known that spinal curvatures produce profound dis- 
turbances of the respiratory and circulatory functions. 

Under the influence of flexion of the vertebral column not alone in 
lordosis, but also in lateral curvatures, the thorax is dejnressed anteriorly 
and forms a sort of fold beneath the false ribs. 

The supraumbilical region is always retracted ; the liver, being pushed 
into the thorax, presses upward the diaphragm and the heart The 
capacity of the thorax is always diminished. The lung situated on the 
side of the convexity of the curvature when this is lateral is pushed from 
without inward, and its posterior border is converted into a narrow rim. 
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This Itmg is usually the seat of pathological changes— emphysema, con- 
densation and atelectasis, camification, and even interstitial pneumonia. 

The heart is usually increased in size ; the right heart is generally 
dilated and gives to the organ the shape of a wallet. It is usually dis- 
tended by blood, either fluid or dotted, and this dilatation extends to the 
pulmonary artery. The aorta and innominate artery are short They are 
no longer symmetrical, and the obstruction to circulation either on one side 
or the other causei^ inequality of the radial pulses. This is also true of 
the pulmonary artery, the two branches of which become unequal on ac- 
count of the tmequal development of the lunga 

Hunchbacks are usually short of breath, subject to pains in the chest, 
to neuralgias of ihe cerebro-spinal or sympathetic nerves. From time to 
time they suffer from angina pectoris. Exceptionally, however, their tho- 
racic cavity is not diminished in size, and they are very robust 

According to Schneevogt, the quantity of air inspired or expired If 
smaller than in the normal condition. This is due, on the one hand, to 
the fact that the thoracic capacity is less than normal, and on the other 
hand to the &ct that the thoracic movements are restricted by the dimin- 
ished mobility of the bones composing the thorax. 

According to Jules Querin, " at times there is no dilatation of the thorax 
on the two sides, at times it is incomplete on the right or left side. The 
respiration is exclusively diaphragmatic or abdominal in a large number of 
cases." 

The patients suffer from dyspnoea on the least effort, and this is aggra- 
vated by the slightest affection of the respiratory passagea The mildest 
bronchitis may prove fatal to them. 

Stoll fotmd that in the Trinity Hospital the hunchbacks died of pneu- 
monia, asthma^ pleurisy, and phthisi& 

Examination of the heart is characteristic. The apex usually beats in 
the fifth intercostal space, sometimes in the sixth, a little more infrequently 
in the fourth ; in twenty cases I found it in the third space. The distance 
of the apex from the median line is generally increased. The hepatic angle 
iB often lowered and the vertical border is 4 ctuL from the median line. 

The apex of the heart is elevated, the right angle is depressed, the in- 
ferior border is horizontal, the right auricle is dilated. 

These details of the measurement of the heart are in accordance with 
dilatation of the right heart 

The pulse is generally rapid, and at times it presents true intermissions. 
In considerable curvatures it is imequal on the two sides. The interference 
with circulation is observed, especially in the lesser circulation. It results 
in stasis in the pulmonary artery and the right heart, and increased ten- 
sion in the jug^ular, hepatic, and mesenteric veina 

When the dilatation has been carried to the point of tricuspid insuffi- 
ciency, reflux occurs in the jugulara 
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Auscultation usually shows the maTimum of intensity of the bruits at 
the level of the ensifonn cartilage. There is sometimes a change of rhythm 
characterized by slowness of the systole, producing equality of the two 
periods of silence and the bruit of a pendulmn, which I have discussed 
apropos of dilatation of the right cavities. 
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At the origin of the great vessels it is sometimes found that the laraits 
of the pulmonary artery have as great intensity as those of the aorta. 
In addition, ansemic murmurs are sometimes found in the pulmonaiy 
artery. 

Very rarely the tricuspid insufficiency gives rise to a murmur. 

Nevertheless, these patients sometimes remain for a long time without 
presenting the signs of cardiac dilatation. When they do occur, cyanosis 
appears in the face, hands, and knees, and then becomes general Then 
the venous plexuses are congested, particularly in the liver. However, 
there is usually little ascites and little albumen in the urine. (Edema 
of the limbs does not occur until long after the cyanosis. The final termi- 
nation is asphyxia and asystole aggravated by hydropericardium. 
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Htfebtbofht AMD DnjLTATioH ov Gastbo-hepatio Obioin. 

I have already stated that palpitation is sometimes symptomatic of a 
dyspepsia which is so slight that the patients are astonished when in- 
formed that the digestive functions are reaUy at fault. 

In other cases clearly marked dyspepsia leads to cardiac disturbances 
of two kinds, viz., palpitations and syncope. These palpitations have 
been accurately described by Aberczombie ; ' they present the following 
characteristics: 

L The pulse remains regular and the action of the heart normal in the 
intervals between the attacka 

2. The cardiac disturbances are connected evidently yriih the gastric 
disorder, and are improved by treatment of the latter. 

3. The symptoms are most apt to be produced after meals and while 
the patient is resting. 

4 They are not aggravated but rather diminished by exercise. 

5. They are not excited by bodily movements. 

Stokes also states that in certain cases the cardiac disorders result 
from an affection of the liver, and that they may be relieved by the ad- 
ministration of an emetic. 

According to Gkrrod, gouty palpitations are usually the result of the 
dyspepsia, but they may be caused sometimes by a vice of the blood. 

Syncope is often the result of gastric disturbances, even though it is 
not produced by pain. If unaware of the occurrence of this form of dys- 
pepsia, we are often alarmed at the frequently repeated attacks of syncope. 
Fortunately this form of dyspepsia is not difficult to cure by the use of 
bitters, quinine, and proper diet. 

Temporary affections of the heart may be produced by diseases of the 
liver. 

Ghingolphe * states that a mitral blowing murmur is frequently present 
in jaundice, and that it must be attributed to temporary insufficiency 
produced by a condition of atony of the myocardium from contact with 
the biliary acids. I have never found this mtumur, though I have often 
looked for it. 

Murchison says that in cases of prolonged hepatic disorder it is not 
rare to observe symptoms of enfeebled circulation. Potain has indicated 
more clearly the secondary cardiopathies of hepatic origin. According to 
him, in a certain number of patients in whom the heart is large and the 
hepatic functions disordered, the course of the disease appears to show that 
the hex>atic disturbances have preceded those of the heart 

■ Aberorombie: Pathological and Praotioal Researohes on Difleases of the Stomach, 
ete., p. 81. Edinburgh, 1828. 

* Gangolphe : Da Bouflie mitral dans Tictdre. Th^ de Paris, 1875. 
16 
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In this event the right heart is particularly affected and appears to 
suffer from dilatation. Potain has found the apex separated further from 
the median line without being lowered, and the cardiac dulness enlarged. 

Auscultation reveals a sharp semilunar click at the level of the left 
second intercostal space, i.e,, over the pulmonary artery. In addition, 
Potain has noticed an abnormal bruit, giving rise to the rhythm of the 
bruit de galop, the maximum of which is found near the xiphoid appen- 
dix, and not over the apex like the bruit de galop in Brighf s disease. The 
sensation of this bruit is often noticed better by the hand than by the ear. 
The pulse is weak and compressible, while in the hypertrophy of renal 
origin it is hard and tense. 

According to Eendu,^ the cardiac disorders due to hepatic affections 
undergo three successive phasea 

In the first stage functional disturbances are observed, the pulsations 
of the heart increase in frequency and intensity, and their rhythm changes. 
These phenomena are temporary and the cardiac functions again may be- 
come normal 

In the second stage there is a certain dilatation of the organ, indicat- 
ing that the cardiac muscle is enfeebled and the organ distended. Auscul- 
tation reveals a bruit de galop with its maximum at the xiphoid appendix 
and a second sharp bruit at the level of the pulmonary valve. Finally, a 
systolic tricuspid bruit is heard from time to time. 

In the third stage — ^that of confirmed tricuspid insufficiency— the dis- 
ease may be improved, but the tricuspid lesion may reappear and become 
definitive. It then results in all the secondary phenomena of heart dis- 
ease, and terminates in asystole. 

Last winter I observed a patient whom I may place in this category, 
though the case is slightly different from that d^cribed above. 

Observation LXIV. — M. A O has suffered for a long time from 

pulmonary catarrh, which causes shortness of breath from time to time. 
In September, 1880, while walk ing fast, he was suddenly seized with an 
attack of cardiac suffocation. mien he returned to Paris I found the 
catarrh in its ordinary condition. EEis heart, slightly dilated, presented 
the following characters : 

Apex beat in the fifth intercostal space, 10 ctm. from the median line ; 
the upper border of liver corresponds to insertion of fifth cartilage, and 
lower border of heart is almost horizontal 

Auscultation reveals neither retardation of the second sound in the 
pulmonary artery, nor a xiphoid bruit de galop, nor a tricuspid bmit, 
but a considerable arhythmia, indicating an alteration in the myocardium; 
at times, a certain tendency to cyanosis. The pulmonary catarrh is insuf- 
ficient to explain the cardiac disturbance ; there is nothing abnormal in 
the urine. The tongue is always thickly coated. 

1 Rendu : De rinfluence des maladies da ooeor sor les maladies da foie et redpro- 
quement. Acad, de Med., 1881. 
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There is inability to mount the stairs on account of cardiac dyspnoea, 
oedema of the base of the lungs, and slight oedema of the legs. 

The enormous congestion df the liver at first led me to employ drastics, 
which caused a rapid disappearance of the dropsy and hepatic congestion, 
and enabled the patient to walk up five flights of stairs without difficulty. 

Since that time there has been considerable improvement, and when- 
ever the symptoms have begun to reappear similar treatment has caused 
a restoration of health. Slight arhythmia, however, still persists. 

In this case of cardiac disturbance without valvular lesion the hepatic 
origin seems evident^ and this view is confirmed by the results of treat- 
ment 

« Bendu has remarked that the greatest effect upon the heart is not pro- 
duced by the most serious diseases of the liver. For example, cancer of 
the liver, whether primary or secondary, has appeared to him to be desti- 
tute of action in this respect, and this is confirmed by my own experience. 
The same may be said of other organic lesions, even of suppurative hepa- 
titis or grave icterus from rapid cellular degeneration. Bendu has ob- 
served a more frequent effect upon the heart from hypertrophic cirrhosis 
with jaundice than from cirrhosis with atrophy. 

Finally, the observations of Stokes, Potain, and Eendu lead to the be- 
lief that the action of the liver upon the right ventricle is especially 
marked in cases of biliary lithiasis. 

By what mechanism does the liver act in this manner upon the heart? 
Qangolphe, Fabre, and others believe that the biliary acids have a direct 
action upon the cardiac muscle. In opposition to this view, Bendu ad- 
duces the fact that the cardiac lesion is not proportionate to the intensity 
of the jaundice. I will add that I have ausculted many jaundiced pa^ 
tients without finding the murmur described by Gangolphe. On the 
other hand, Bendu has observed the cardiac phenomena precede the 
icterus by several days. 

Murchison looks for the cause in the poisoning of the blood by sub- 
stances which the liver no longer excretes, and thinks that this poisoning 
is manifested by changes in the myocardium. According to Potain the 
blood, not being purified by the liver, irritates the capOlaries in the lungs 
and creates an obstacle to the pulmonary circulation, which leads to in- 
creased work on the part of the right ventricle. This action of the blood is 
effected through the medium of the hepatic nerves reacting upon the 
capillaries of the lung. Although physiological experiments offer some 
support to this theory, it needs further confirmation. 
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THB SEQUELS OF HYPERTROPHY AND DILATATION. 

'Effect on Menstbuation, Oebtation, and Delivebt. 

DisoRDBBS of the genital funotionB may be produced eyen during the 
period of tolerance of cardiac lesions. 

It has been found that children suffering from congenital affections of 
the heart often are imx)erf ectl j deyeloped. They are relatively snuill and 
flabby. 

It has been found that in congenital stenosis of the aorta the intots 
haye a peculiar predisposition to hemorrhages. At least, Yirchow has 
found that the aorta is narrow and small in all cases of hsemophilia. This 
predisposition to hemorrhages is shown often by profuse and prolonged 
menstruation. At other times the menses are scanty or absent^ bat 
there is almost always arrest of development in such casea 

Menstruation is also affected if the cardiac disease is acquired after 
puberty. The menses are usually more frequent and abundant ; this con- 
tinues until the period of cachexia, when amenorrhcea supervene& This 
does not hold good of lesions of the arterial orifices which are aooompanied 
by aneemia. 

The tendency to menorrhagia is shown still further by the continuance 
of menstruation during pregnancy. Porak reports five cases of heIDO^ 
rhage during pregnancy before the expulsion of the foetus and not due to 
an abnormal insertion of the placenta. But uterine hemorriiages in 
women suffering from cardiac disease must be especially dreaded during 
delivery after the expulsion of the chikL These patients must be watdied 
more carefully than others, as hemorrhage sometimes occurs two, three, 
even ten hours after delivery, sometimes during the following night At 
other times, on the contrary, the loss is not excessive but it is prolonged 
indefinitely. 

Another result of this tendency to menorrhagia is abortion or pre- 
mature labor. Porak found that among 214 pregnant women suffering 
from cardiac disease 126 reached full term, and in 88 pregnancy ter- 
minated before full term, thus shovnng an enormous proportion of prema- 
ture deliveriea This is probably due to changes in the placenta. 
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Another frequent accident is the death of the foetus. Porak observed 
thi& 119 times, ue., in a tenth of all patients suffering from heart disease. 

Finally, if the duld, not being affected to such a great extent, has 
escaped abortion and premature delivery and is bom alive, it is usually 
puny. The disease is not necessarily fatal, and Devilliers and Eegnault 
have observed the birth of healthy children to patients suffering from 
anasarca due to cardiac disease. 

The dangers are not equal in every form of heart disease. Spiegelberger 
thought that the period of greatest danger to patients suffering from aortic 
lesions was the end of the pregnancy, and to patients suffering from mitral 
disease, during the puerperal state. Porak remarks that no case of sudden 
death during delivery has been observed in women suffering from Cor- 
rigan's disease. 

Mitral lesions are tolerated remarkably well by pregnant women (G. 
S^). MacDonald states that there is a great difference between sclerotic 
endocarditis with insufficiency and that accompanied by stenosis. But in 
such cases the more or less advanced stage of the disease must be taken 
into consideration. I have had occasion recently to see a young woman 
suffering from mitnd stenosis, in whom a double pregnancy has caused a 
remarkable progress of the cardiac cachexia. 
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CHAPTER XXXV. 

SECONBABT AFFECTIONS OF THB BBSPIRATOBT PASSAGSa 

Thb influence of diseases of the heart upon the pulmonaiy circulation 
naturalljr varies according as the lesion affects the right or left heart 
But we must go still farther. On account of the solidarity of the two 
Tentricles, which does not permit them to contract separately, if there is a 
lesion of the left heart, for example, this side of the heart, reacting to sur- 
mount the obstacle, will contract with greater energy. But although this 
energy may suffice to maintain an equilibrium with the obstacle, it induces 
greater energy of contraction on the part of the right hearty and conse- 
quently an excessive supply of blood to the lunga Accordingly, it is not 
rare to And active congestion of the lungs during the period of tolerance 
and compensation. This hypersemia leads to frequent haemoptysis and 
pulmonary hemorrhages. Oendrin ' makes the following statements : 

"Pulmonary congestion and hemorrhage are manifested during the 
first period of diseases of the heart, i.e., in that period of the disease dur- 
ing which the organism has not suffered any great deterioration from the 
prolonged functional disorder, either of the heart or limga These con- 
gestive phenomena are found to develop especially in those young subjects 
who have not yet suffered from anasarca and still maintain a healthy color 
of the skin." 

Qbssbyation LXV. Pulmonary Congestion in the course of Heart Dis- 
ease ; Mitral Stenosis? — "R. P , aged fifty-nine years» entered the hos- 
pital December 14, 1864. 

Upon admission had a cardiac affection characterized by extreme ir- 
regularity of the beats and a murmur perceptible at times, and which was 
recognized sometimes as beginning inunediately before the first sound, ac- 
companying and prolonging it. 

In January she began to complain of pains in the abdomen and right 
hypochondrium due to congestioil of the liver, which was enlarged. 
Marked oedema of the lower hmbs. 

January 20th. — Signs of pulmonary congestion on right side ; feeble 
respiration at the apex ; moist rales with exaggerated voice sounds at the 
middle of the same side, with pain over the same region for the past two 
daya Respiration normal on left side. Absence of cough and expectora- 
tion. 

> Ctondrin : Le9onf sor lea maladies da oceor, p. 217. 1841-42. 
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January 22<L — ^Respiration vesioalar throughout the lungs. 

March 26tL — ^Expectoration of bloody sputa ; very weak ; pulse yery 
feeble and frequent ; neart impulses 144 per minute. Tympanitic soiind 
oyer entire chest except at base of left lung, where it appears normal. 
The respiratory sound is snifiSing, and expiration prolonged. A few sub- 
crepitant rales at base of left lung. 

March dlst patient died. 

Autopsy. — ^RLght lung congested ; left lung heavy and compact at the 
base, which does not crepitate and is the site of a blackish-red mfiltration. 
This portion of the lung sinks in water. 

Heart yery large ; walls hypertrophied and cavities dilated. No appar- 
ent insufficiency or stenosis of the orificea Thickening and opacity of the 
mitral valve, in which are felt a few small indurated nodule& The valve is 
supple despite the thickening. 

The liver is congested. Other abdominal organs healthy. 

Insufficiency of the aortic valves rarely gives rise to hsemoptysis in 
young subjecta Such indivduals, on the contrary, are pale and ansemic 
in appearance. 

We cannot deny the occurrence of active congestion of the lungs as 
well as of passive congestion in these conditions. 

The latter occurs frequently ; it results from the tension produced in 
the pulmonary veins by the obstacles to the flow of blood through the left 
cavitiea 

Hemorrhages are caused by stenosis of the aortic orifice, and by mitral 
lesions, by stenosis more frequently than by insufficiency. They may 
occur at the beginning of these affections, even when the cardiac lesion is 
not yet recognizable. J. Bouley has divided the hemorrhages which occur 
in heart disease into three varieties : 1, prodromal or premonitory hemor- 
rhages ; 2, symptomatic hemorrhages ; 3, filial hemorrhages. This dis- 
tinction is entirely true, and I have had frequent occasion to verify its cor- 
rectness. 

The hemorrhage may enable us to recognize affections of the heart 
which had hitherto remained latent. Peter reports two observations in his 
cUnia At other times the hemoptysis, as well as pulmonary apoplexy 
and infarctions, are due to pulmonary thrombosis and embolism. Eanvier 
has shown that in such cases the rupture of the vessel occurs above the 
embolus. These hemorrhages may be produced even in cases of fatty 
emboli which have developed in the course of fractures and osteomyelitis. 
In other cases the hemorrhage may be due to compression of the pulmo- 
nary vessels by an aortic aneurism. 

Finally, the hemoptysis may be connected with the development of 
tubercles either in cases of congenital or acquired stenosis of the pulmonary 
artery, in compression of the pulmonary artery by an aneurism of the 
aorta, or even in certain cases of mitral stenosis. Frommhold has observed 
tuberculization in one-tenth the cases of mitral stenosia 

But of all the pulmonary phenomena the most frequent one is passive 
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congestion leading to pulmonary oedema, even before the condition of the 
kidney has induced albuminuria and anasarca. Oendrin makes the follow- 
ing remarks in this connection : 

** It is generally held that oedema of the limbs is the first sign of an- 
asarca in diseases of the heart ; this is not true, howeyer, at least in the 
largest number of cases. We have always found oedema of the lungs in 
those whose Hmbs were infiltrated as the result of heart disease, and we 
have often noted the former condition as a prodrome of the latter. In the 
majority of cases the oedema of the lungs has appeared and disappeared 
several times before the infiltration has become apparent in other parts." 

'' We regard pulmonary oedema, accordingly, as the most frequent com- 
plication of heart disease, and the one which appears before all others. It 
is recognized by a dry cough, evident diminution of resonance at the base 
of the thorax, and moist crepitant r&les in this region." 

The passive oedema of pulmonary congestion is an hypostatic oedema 
which appears only at the base of the thorax and almost at the same level 
in both lungs, while the oedema of renal disease is scattered over both 
lungs (Las^gue '). 

'* Upon examination with the stethoscope during the attack, full res- 
piration is f oimd almost all over the chest The resonance appears normal, 
the frequency of respiration is not increased. In one or more places which 
must be looked for carefully, crepitant rales are heard. The voice retains 
the normal resonance, and auscultation is not modified by coughing. If 
one of these patches is studied separately, the fine crepitant rAles are found 
to diminish toward the periphery, either that they diminish in number or 
appear to be more distant. These spots have no fixed position ; thej 
never occupy an entire lobe." 

Hypostatic oedema generally occupies only the lower third of the longs ; 
if it rises higher, it is almost always accompanied by hydrothorax. 

The oedema is produced especially by mitnd lesions (stenosis and in- 
sufficiency) ; aortic lesions do not produce it until the hypertrophy has 
arrived at the period of fatigue, and particularly of degeneration. This is 
also true of other cardiac and pericardial lesions ; when the valves are 
healthy pulmonary oedema is caused by cardiac asthenia. 

In chronic endocarditis there are other lesions which aid in the pro- 
duction of oedema. Dittrich has shown that in such cases the capillaries of 
the lung undergo fatty degeneration, and on the other hand Buhl has 
found that the pulmonary capillaries become varicose and fill a pert of the 
pulmonary alveolus, thus furnishing another cause for dyspnoea. This 
condition of the capillaries leads to small hemorrhages in the alveoli and 
the interstitial connective tissue. 

Hyperplasia of the interlobular tissue soon follows, and this condition 

* Laadgue : Dea bronohitea albuminuriquea (Aroh. g^. de M6d., Janvier, 1879). 
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is known as brownish-red induration of the lungs. The transformation of 
the red coloring matter of the blood into pigment invades the entire lung 
and gives it a reddish-yellow color. The lungs then become firm, heavy, 
and destitute of air. This condition may be recognized during life if the 
patients expectorate sputa containing pigment 

Finally, phthisis is the common, or at least frequent^ termination in con- 
genital stenosis of the pulmonary artery, and even in acquired stenosis. 
Frommhold has also observed it in some cases of mitral stenosis ; finally, 
this termination has been observed by Habershon and Hanot in compres- 
sion of the pulmonary artery by an aneurism of the arch of the aorta. 

It remains for me to speak of a phenomenon which develops at the close 
of life and is known as the Cheyne-Stokes respiration ; this occurs in the 
foUovring manner : 

For about a quarter of a minute (10 to 15 seconds) respiration is com- 
pletely arrested ; then the movements are gradually resumed, at first 
feebly, but soon exceeding the normal amplitude. Then the amplitude of 
the respiratory movements diminishes gradually until they cease and res- 
piration is again arrested. The period of respiration occupies on the 
average 40 seconds, during which about 28 respirations are effected. The 
arrest occurs in expiration. After another pause the respiration begins 
in the same manner. 

This phenomenon has been described by Stokes in the following strik- 
ing manner : 

" There are few phenomena which are more remarkable and character- 
istio, whether we consider the prolonged suspension of respiration, which 
occurs without pain to the patient, or study the inspirations at the moment 
of their greatest violence, when the patient holds the head back, raises the 
shoulders and contracts each of the respiratory muscles by a supreme 
effort, vnthout the slightest rdle or other sign of mechanical obstruction to 
the entrance of air into the chest Upon auscultation it is found that 
the vesicular murmur becomes stronger and stronger. When the parox- 
ysm has reached the height of its violence intense puerile respiration is 
heard. 

'* After this series of, so to speak, desperate inspirations, the respiration 
grows weaker from a sort of exhaustion, then ceases entirely. 

*' The patient may remain so long in this condition that those around him 
believe that he has drawn his last breath ; then the inspirations return, at 
first feeble, then stronger and stronger, and so it continuea" 

This phenomenon is never produced except during the last weeks of 
life, and may last several days. Biot observed it for a period of six weeks 
in one case. 

According to Stokes, the phenomenon always indicates fatty degenera- 
tion of the myocardium. According to Yon Dusch, however, it is not a 
symptom proi>er of heart disease, and may occur in the course of cerebral 
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diseases, tomors of the brain, basilar meningitis, nrsemio ocHnSy and is also 
found in perioarditi& 

What is the pathogeny of this symptom ? Traube has formulated the 
following theory : There is a diminution in the supply of blood to the 
medulla and consequently in the excitability of the respiratory centre, 
which does not receive sufficient carbonic add. The respiratoiy move- 
ments are therefore arrested, the asphyxia grows marked, and the car- 
bonic acid, then becoming more abundant, again stimulates the medulla 
to produce the respiratory movements anew. As the stimulus produoeB 
exaggerated respiratory movements the blood becomes arterialized, and 
the quantity of carbonic acid becoming insufficient, respiration again 
oease& 

This theory is ingenious, but if it were true we would never respire in 
any other manner than that observed in the Oheyne-Stokes respiration. 

If we wish to account for the phenomenon we must recall the physio- 
logical conditions of the influence of the nervous system upon the respin- 
tory movements. As these are not yet definitely fixed, it will be uselesB 
to attempt an explanation of the Cheyne-Stokes phenomenon. 



Digitized by VjOOQIC 



CHAPTER XXXVI. 

SEOOKDABY AFFECTIONS OF THE UVEB (HEABT UVER) AND THE 

DIGESTIVE TRACT. 

Li the normal condition the tension in the Teasels containing arterial blood 
is mnch greater than in those containing venous blood. The pressure in 
the left ventricle is about three times greater than that in the right ven- 
tridd. In the aorta the pressure remaLos almost constantly as great as the 
maTJinuTn pressure (during systole) in the left yentricle. 

Sharpey has found that in the pulmonary artery a certain rapidity of 
circulation is effected by one-half the force requisite in the aortic system. 

When the heart is diseased a certain period arrives in which the pass- 
age of the blood through the cavities becomes more difficulty and the ten- 
sion in the right cavities increases. This takes place particularly in au- 
riculo-ventricular lesions, still more in arterial lesions, and even more in 
lesions of the pulmonary artery than in those of the aorta. On account of 
the increased tension dilatation of the right heart occurs and, later, in- 
sufficiency of the tricuspid. 

In the superior vena cava the force of gravity assists the venous walls, 
but in the inferior vena cava and hepatic veins the elasticity and contrac- 
tility of the vessels is soon overcome, so that the circulation in the hepatic 
and portal veins is soon interfered witL Another factor then aggravates 
this condition, viz., the weakness of the hearty which has a* tendency to 
equalize the tension in the two systema 

In addition, the hepatic and abdominal vessels are more sluggish than 
the vessels of other organs, and do not need to be interfered with in order 
to be overcome by the hydraulic pressure. These organs become diseased 
in their turn, either on account of insufficient innervation or because local 
lesions are produced in them. 

We may thus understand the fact that the digestive or other disturb- 
ances associated with diseases of the heart sometimes are much more 
marked and serious than the pulmonary disorders which almost always 
precede them. It may be added that the determining cause of the cardiac 
lesion — ^rheumatism, gout, alcoholism, syphilis, etc. — may also have a di- 
rect action upon these organs and precipitate the period at which they 
would become affected, if they were subjected merely to the mechanical dis- 
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turbances of the circulatioii. We may alao add that in the same maDner 
as hepatic affections may give rise to diseases of the hearty so they aggra- 
vate the latter although they are merely their sequels. 

The lesion first presented by the liver is the hyperemia so well de- 
scribed by Frerioha 

The hepatic vessels are first gorged with blood ; they gradually dilate 
and their walls become hypertrophic. Thence the stasis is propagated to 
the portal vein and to the organs from which it derives its source. It then 
develops a series of functional and nutritive anomalies. 

The liver increases in size in all directions, the ci^ule is stretched, 
and the consistency of the parenchyma increasea In the centre of eadi 
lobule the point corresponding to the dilated interlobular vein has a 
brownish-red color, and often gives off sinuous radiating ramifications 
which are formed by the dilatation and congestion of the branches passing 
to the central vein. The circumference of the lobule, on the contraiy, is 
deprived of blood, and the rootlets of the portal vein are pale and have a 
brownish color. These appearances are known under the name of nutmeg 
liver. 

When the hypersemia is very niarked the hepatic veins are dilated eYen 
as Ieit as their anastomoses with the capillaries of the portal vein, and the 
reddish-brown color is perceptible throughout almost the entire tissua 

The biliary secretion is little modified in quantity and quality as the 
result of this stasis. The mucous secretion of the canals increases and 
sometimes impedes the passage of the bile, giving rise to slight jaundioa 
At length the nutrition of the organ is changed and the cells near the 
hepatic veins become infiltrated with fat, pigment granules, and crystals 
of hflsmatoidin. This change is manifested to the naked eye by gray- 
ish patches. At a later period the parenchyma atrophies and the Uver 
approaches atrophic cirrhosis in appearance. Comil and Banvier^ have 
found that the central cells disappear and are replaced by new-formed con- 
nective tissue (central sclerosis) with periphlebitis and thickening of the 
external wall of the central vein. At other times true atrophic drrhosis is 
produced, not by the cardiac lesion but by alcoholism, the cause of the gen- 
eral atheroma. The cells of the periphery of the lobule remain intact 

At a certain period the stasis in the hepatic vein extends to the portal 
vein, and consequently to the vessels of the intestines, the spleen, pan- 
creas, uterus, kidneys, etc. 

The congestion of the gastro-intestinal mucous membrane is shown by 
its reddish color ; its tissue is infiltrated with a serous fluid and is soft- 
ened ; its secretion is usually arrested. Hemorrhagic extravasations oc- 
cur in its tissues, sometimes even ulcerationa 

The mesentery is congested, the lymphatic glands are large and vio- 

> Cornil and Banvier : Manuel d'Histologie, p. 886. 
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let, and hemoirhages occur aronnd them. The pancreas is infiltrated, the 
spleen grows harder, and an asoitio effdsion occurs into the abdomen. 

The same lesions are produced in the gastric mucous membrane, which 
reddens, swells, and presents ecchymosea 

Digestion and absorption become difficult under these conditions. 

Pupation and percussion show an increase in the size' of the liyer. 
The patient complains of gastralgia and eructations, sometimes of nausea. 
The hemorrhoidal veins are swollen from time to time. Constipation is 
usually present^ rarely diarrhoea. 

The stasis in the yena cava causes swelling of the veins of the lower 
Hmbs, then oedema, which begins around the malleoli and gradually 
spreads upward. It is sometimes increased by another cause, viz., albu- 
minuria. 

The congested liver may contain an enormous amount of blood, and 
may be dilated almost like erectile tissue. 

From time to time, in patients suffering from cardiac disease, attacks 
of dyspnoea occur which are accompanied by enormous and temporary en- 
largement of the hver — an enlargement which recurs at each attack of 
dyspnoea. At other times the liver, distended by the congestion which 
accompanies tricuspid insufficiency, is transformed into a sort of erectile 
tissue, through which the cardiac pulsations are transmitted. In these 
cases there is^ at the same time, a cervical and hepatic venous pulse. 

These changes in the liver and digestive tract impede digestion and 
absorption, and aid in hastening the course of the cachexia if they cannot 
be improved by treatment 
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SECONDARY AFFECTIONS OF THE KIDNEYS (HEABT KIDNEY)- 

Seoondabt lesions in the kidneys may follow either acute or chrcmic amo- 
tions of the heart 

During the course of acute endocarditis fibrinous deposits may be de- 
tached from the valves and transported into the vessels. In such cases 
the emboli are arrested most frequently in the kidneys. This is shown bj 
a sudden pain in the region of the kidney, temporary hsematuria, and, a 
little later, albuminuria. At the autopsy infarctions are found with their 
usual appearances: pyramidal shape, with the base turned toward the 
periphery, paleness of the tissue, red circle around it, eta 

li the endocarditis has occurred in the course of a septic disease, small 
miliary abscesses may be found as the result of the capiUaiy embolism. 

In the course of chronic affections afiGairs take a dififerent turn. 

During the period of compensation disorders of the kidney may occin>- 
for example, in aortic insufficiency. These will consist of inflammataoos 
of the kidneys, but without albuminuria. At a later period, when the 
hypertrophy no longer compensates the lesions and the cardiac impulse 
grows weaker, the venous tension increases and the entire venous system 
suffers a notable stasis, which leads to nutritive changes in the visceiu. 

The venous stasis in the kidneys at first causes a scanty excretion of 
urine with an abundance of uric acid and deposits of urates, with alba- 
minuria at the end of a certain period. At the same time we maj find 
hyaline casts and a few blood globules, but no true hsBmaturia. 

Upon autopsy the "heart kidney" presents the following appea^ 
ances : it is enlarged, hypersemic, and its consistence is increased. The 
capsule is thickened ; the separation of the cortex from the pyramids^ 
which is at first difficult, becomes more marked in time, the pyramids be- 
coming more deeply colored at their base and paler at their apex. 

If the congestion is intense the microscope shows hemorrhages, either 
from rupture or diapedesis, into the interior of the glomeruli The blood 
extravasated between the vessels and the capsule distends it, then is infil- 
trated into the convoluted tubes of the cortex, then into the loops of 
Henle, then into the straight tubes and collecting tubea 

After a while the blood in the interior of the tubes undergoes various 
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modifications ; hflBmatin granules are formed and infiltrate the desqua- 
mated cells. The blood is excreted with the coagulated fibrin and appears 
in the urine in the shape of hyaline casts containing red globules or cot- 
ered with pigmented cells. The casts sometimes haye a yellowish color 
from the presence of the coloring matter of the blood (Comil and Ban- 
Tier). At a still later period the kidney presents the lesions of diffuse in- 
terstitial nephritis. 

Finally, in acute myocarditis it is not rare to find a similar affection de- 
velop in the kidneys (parenchymatous nephritis). Cases have been ob- 
served by Buhl,^ Stein/ and Demme.' 

In the same way that interstitial nephritis produces cardiac hypertrophy 
although the heart was primarily healthy, so when the kidney lesion has 
developed secondarily it reacts upon the heart disease and hastens the 
course of cardiac cachexia. 

1 Bahl : Zeitflohr. f. rationelle Medioin., xiii., 83. 

* Stein : Untersuohangen a. Mjooarditis. Munich, 1861. 

* Demme : Beitraege f. Anat a. Diag. d. Myocarditis. Sohweizer Zeitschr. f. Heil- 
knnde, I., 79 and 401. 
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SBOONDABT AFFECTIONS OF THB NERVOUS STSTEM. 

Indep bk dbntly of palpitations, syncope, and painfal affections as symp- 
tomatic of heart disease, we haye to consider the nervous disorders sec- 
ondary to hypertrophy during the course of the disease. We will fiist 
consider cephalalgia^ which may be of several kinda 

1. It may be fixed, neuralgic in character, associated with the ansemic dis- 
turbances which are produced by aortic stenosia Sometimes the cephalal- 
gia is dull and predisposes to drowsiness, indicating venous stasis ; this is 
often associated with a condition of venosity of the blood produced by the 
secondary pidmonary lesiona 

2. The attacks of vertigo present two varieties. One variety is due 
to an insufficient supply of blood to the brain, caused by aortic stenosis 
or by degeneration of the myocardium with or without hypertrophy. At 
a later period during cardiac cachexia the attacks often depend on cere- 
bral oedema. 

3. Insomnia and nightmare are very common in patients suffering 
from heart disease during the period of compensation, and still more 
during the period of cardiac cachexia. The nightmare almost al- 
ways consists of dreams in which the patient falls down precipices, is 
attacked vrithout being able to defend himseli^ or takes part in mur- 
ders, etc. 

4. Hallucinations are not uncommon in patients suffering from cardiac 
cachexia with anaemia, passive congestion, or cerebral oedema. 

5. Maniacal excitement and hallucinations during the day have long 
been observed among these patients. In 1818 Nasse stated that the 
insanity of cardiac patients is an impulsive variety, leading to vio- 
lence, crime, or suicide. Morel belieyed that insufficiency of the car- 
diac valves produced feelings of terror with a tendency to suicida Bnr- 
mann has noted hypochondriacal anxiety associated vrith cardiac affeo- 
tiona 
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The following statistics have been collected by Limbo : 

Esquirol, 11 cases of heart disease among 68 cases of melan- 
cholia 16 per cent 

Webster 12 

Bayle 16 

Calmeil, 31 cases of heart disease among 100 insane 31 

Lawrence 12 

Vienna Asylum, 75 cases of heart disease among 602 insane. . . 12 

Yoppel, 12 cases of heart disease among 75 insane 16 

Thyermann 14 

Dufour, 44 cases of heart disease among 61 insane 72 

22 

This average is undoubtedly somewhat exaggerated, but Morel, Grie* 
singer, Marie, and iBurmann, who do not furnish figures, have recognized 
the frequent coincidence of these affections. It must be remembered, also, 
that in a certain number — ^for example, in alcoholic cases — the lesion of the 
brain is not the result of the heart disease, but that both are due to a 
common cause. 

6. Temporary hemiplegia from cerebral ansBmia without change of tis* 
sue appears from time to time in the course of cerebral affections, when 
the myocardium is altered either by myocarditis or by hypertrophy which 
has reached the stage of fatty degeneration. The following is a good illus- 
tration: 

Observation LXVI — ^A woman, sixty-four years of age, was seized sud* 
denly, in the beginning of 1877, with palpitations and dyspnoea caused by 
myocarditis of a chronic form. The heart was not yeir large ; no mur> 
mur. Great disturbance of cardiac rhythm ; pulse feeble ; dyspnoea and 
vertigo on the slightest exertion. 

Immediately ^ter having gotten off a chair she was seized with mo- 
mentary vertigo, which I recognized by her fixed stare. I saw the mouth 
deviate to the left I asked her to give me her right hand, but she was 
unable, as it was completely paralyzed ; leg in same condition ; sensibility 
very obtuse. Pulse very feeble and irregtdar. At the end of three-quar- 
ters of an hour sensation was restored and power of motion began to re- 
turn. When I returned on the following morning power was entirely 
restored. 

This accident occurred on Apnl 10th. The arhythmia continued to 
increase, and on July 24th she died in a few hours during an attack of 
apoplexy. 

Some authors have mentioned the occurrence of convulsions after at- 
tacks of vertigo, but it is probable that they were produced by ursemia 
' rather than by simple anaemia of the brain. 

7. Cerebral apoplexy occurs f requentiy in diseases of the heart, partic- 

17 
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ularly in those forms which lead to great hypertrophy. According to the 
most recently accepted theory the increased tension in the yessels is dne 
less to the cardiac hypertrophy than to the changes in the vessels from 
endarteritis deformans. 

8. Cerebral softening may result from embolism or thrombosis. 

In a general way it may be said that embolism occurs most frequently 
in relatively young subjects, while thrombosis, which presupposes vascular 
lesions in tixe brain, is rather a disease of old age. 

Cerebral embolism occurs during the course of endocarditis, from throm- 
bosis in the ventricles or after thromboses of the large arterie& 

While thrombosis has no site of election and may occur in any part of 
the brain, emboli pass more frequently through the left carotid than the 
righi 

Embolism usually gives rise in the brain to white softening, and the 
infarction is surrounded less frequently by a hemorrhagic zone than in 
other organa If the embolism is the result of an infectious disease, an ab- 
scess will be produced. In other cases it may happen that the thrombus 
becomes organized and the vessel again becomes permeable (Joffix>y, Mur- 
ohison. Ogle). 

DlSOBDEBS OF THE SPECIAL SeNSES. 

Disturbances of Vision. — The most frequent disturbances of vision 
which occur in the course of diseases of the heart are the circulatory de- 
rangements which are recognizable by the ophthalmoscope. 

Betinal hypersemia sometimes appears during the course ci valvular 
lesions. The arterial circulation is diminished ; the veins appear gorged 
with blood, and dropsy sometimes is made evident by a grayish reflex 
along the vessels. These lesions are much more marked the greater the 
intensity of the cyanosis. 

Betinal apoplexies may also occur. According to Sichel, they appear 
generally at the periphery of the retina near the equator of the eye, but 
give rise to scarcely any interference with vision. They are found usually 
in one eye alone. 

When these hemorrhages are small they may disappear or be trans- 
formed into grayish patches and completely absorbed. 

In one case Limbo observed a hemorrhage into the vitreous body. 

The retinal apoplexies often are followed in a little while by hemor- 
rhages into the brain. 

I will refer also to the pulsations in the retinal arteries, which are so 
remarkable in cases of aortic insufficiency. 
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Spinal Phenomena. 

In 1879 Charcot and Ynlpian called attention to the frequent coind- 
dence of locomotor ataxia and sclerotic and atheromatous changes in the 
aortic yalvea This association has since been noted by Bosenbach and 
Beyer, Qrasset, Letulle, Hanot and Jaubert^ Buch, and Ihreyfus-Brissac. 

Among 38 cases of this kind, in 18 the lesion affected the aortic Talyes 
exdusivelj^ in 7 the mitral Talve exdusivelj, and in 7 both the aortic and 
mitral Talvea 

Dreyfus-Brissac has remarked that these subjects were not well ad- 
Tanced in years, and that generally they had not suffered from rheumatism. 

I also observed in 1868 and 1869 a patient who bdongs to this cate- 
gory. At the age of seventeen years, during the course of an acute articu- 
lar rheumatism, this individual contracted an insufficiency of the semilunar 
valves. He tolerated it weU and experienced no functional disturbance. 
In 1868 he was seized vnth ocular disorders, and shortly after by ataxic 
symptoms of a very rapid course, so that at the end of two years he had 
passed through all the stages of tabes, then had paraplegia, and finally con- 
vulsions. He had never had any symptoms of syphilis. Despite the rapid 
and progressive increase of the nervous disorders, the cardiac rhythm was 
not disturbed for a single moment until deatL In this case the aortic in- 
soffidency had preceded by six years the ocular disturbances of ataxia. 
Can it be held that the ataxia was a sequel of Corrigan's disease ? It re- 
mains for further observation to dedde whether there is any real conneo- 
tion between the two lesions. 
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CHAPTER XXXIX. 

BASEDOW^ DISEASE (ANEUBISMAL BBOlfCHOGELE). 

I wnii discuss Basedow's disease merely in order to conform to general 
usage, for it is neither a disease of the heart nor is it symptomatic of a 
cardiac affection. Stokes has furnished the following detailed description 
of this malady : 

L Under certain circumstances the action of the heart may be perma- 
nently overexcited, the contractions becoming rapid, irregular, and more 
vigorous than usual This condition is accompanied by enlargement of 
the thyroid gland, exaggerated impulses pf the arteries of the neck, and 
increased size of the eyeballa 

n. This affection is not accompanied by fever or any signs of inflamma- 
tion of the heart 

nL The disease is more common in the female, associated with hystezia, 
neuralgia, and uterine disturbances. 

IV. It develops at any period after puberty. 

Y. It presents periods of exacerbation and remission. 

YL The thyroid enlargement is entirely independent of the causes 
which ordinarily produce endemic goitre. 

YDL This hypertrophy is accompanied ordinarily by a diastolic pulsa- 
tion. 

ym This is associated with the ordinary signs of aneurismal varix. 

IX. The murmur and purring thrill occupy the entire gland or only cer- 
tain parts. They vary in intensity in different -parts or according to the 
stage of the disease. 

X These signs disappear during the last stages, when the gland he- 
comes firmer. 

XL The jugulars and large veins traversing the tumor present various 
murmurs, eitiier while the disease is progressing or even after it has lasted 
for a long tima 

XEL It is possible that the sensation known as globus hystericus is 
due to the temporary manifestation of the disease at its onset 

"^TTT. The exaggerated pulsation of the arteries in the neck cannot be 
explained either by regurgitation into the heart or by an afflux of blood 
toward the brain. ,It can be looked upon merely as the proof of a general 
irritation of the arterial system. 
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XIV. Blowing muimurs and a double impulse are often found in the 
carotids. 

XY. The enlargement of the eyeballs is not accompanied necessarily 
by a change of Tision ; it does not appear to produce any tendency to in* 
flammation of the deeper tissues of the eye or of the conjtmctiva. 

XVL This enlargement varies according to the progress of the disease. 
It may disappear in great part if not completely. 

A.YJJL When the disease terminates fatally, the anatomical lesions are 
found to consist of dilatation and hypertrophy of the heart, increase in the 
calibre of the inferior thyroid arteries, and dilatation of the jugulars. 

XVUL There are cases in which an ordinary bronchocele, which has 
existed for a long time, undergoes the influence of the more recent appear- 
ance of an organic or nervous affection of the heart 

Xl\. The disease appears to consist essentially of a functional affection 
of the heart, which may be followed by organic changes. 

Yery little can be added to this exact description by Stokes. The on- 
set of iJie disease is gradual ; it begins sometimes with palpitation, some- 
times with exophthalmia, at other times by a general agitation. 

The palpitations are often violent and accompanied by true intermis- 
sions of the pulse ; sometimes false intermissions are produced, if organic 
heart disease is present 

To these symptoms must be added the nervous disturbances ; the 
patients are agitated, their character changes, they become more irri- 
table. 

All the vessels of the thyroid gland are dilated, but Stokes believes 
that the inferior thyroid arteries are chiefly affected. In one case under 
my observation, on the contrary, the superior thyroid arteries were mainly 
involved. The principal phenomenon consists in a vascular dilatation 
which occurs in paroxysms and produces the pulsations and diastolic 
bruit in the dilated arterie& However, even during the intervals the 
thyroid body remains larger and firmer than normal Inflammation of 
the interstitial connective tissue occurs at a later period. 

Hitherto no lesion has been detected to which we can attribute the 
functional disturbances. Numerous lesions have been found, such as soft- 
ening at the base of the brain, obliteration of the central canal of the 
spinal cord, hyperplasia of the connective tissue aroimd the sympathetic, 
induration of the middle and inferior cervical ganglia, etc. But these 
lesions are merely complications of the disease, not its real cause. 

One of the iliree symptoms which constitute the disease, viz., aneu- 
rismal bronchocele, exophthalmia, cardiac agitation, may be absent Ex- 
ophthalmia is the symptom absent most frequently. 

The course of the disease is not regular ; sometimes it leads to grad- 
ual and progressive exhauistion of the patient, sometimes it is transformed 
into another disease. In one case I observed its metamorphosis into dia- 
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betes ; in another, into parenchymatous nephritis. According to Fried- 
reich and Charcot, about three-fourths of the cases end in recoYeiy. 

Obsebvation LXVn. — C. S , aged thirtjr years, entered the hospital 

February 10, 1881. Two years ago the patient suffered from acute ar- 
ticular rheumatism, aird the palpitations which began at that time haye 
increased progressively in severity. Ten months later the thyroid region 
was suddenly enlarged and has remained so. Six weeks ago the eyes began 
to be prominent Upon admission, examination of the heart gave the fol- 
lowing results: the entire prsecordial region is elevated at eftch systole, 
the pulsations being visible in the second, third, and fourth intercostal 
spaces ; a systolic thrill is felt on palpation. The dimensions of the heart 
appear to be normal There are no cardiac murmurE^ and the rhythm 
is imchanged. 

In the anterior region of the neck is observed a uniform projection, veiy 
soft to the touch and presenting systolic pulsation& This enlargement is 
bilobed and is adherent to the thyroid cartilage. Upon palpation this 
tumor presents a very marked systolic thrill, and a systolic blowing mur- 
mur is neard over its entire extent This murmur has its greatest inten- 
sity at the right superior angle of the tumor, where the superior thyroid 
artery is felt to be very much enlarged. 

llie eyes protrude from the orbits and are incompletely covered by 
the lids ; the pupils react normally ; vision is intact Appetite and diges- 
tion good. The patient is emaciated, and the skin has a >7axen pallor. 
He fell into a condition of collapse and died at the end of a week. 

Autopsy, — ^The thyroid tumor is formed by hypertrophy of the lateral 
lobes ; it is firm and resisting. No alteration in the larynx or trachea ; 
the oesophagus is not compressed. The superior thjroid arteries are as 
laige as the external carotid ; the veins present nothing abnormal The 
internal jugulars are dilated ; the .other vessels of the neck are normal 
Both recurrent laryngeal nerves are surrounded by the tumor, particu- 
larly the right superior tracheal branches. The heart is normal m eyeiy 
respect 
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CHAPTER XL. 

NEW OBOWTHS AND PABASITE& 

FlBBOMATA. 

Ldsghka ' found a fibroma as large as a hen's egg in the tissue of the left 
ventricle of a boy six years old Albers* found one as large as a grape- 
seed in the anterior widl of the left yentricle. KoUmeier observed * one 6 
ctnL in length in the auricular septum, and projecting through the mitral 
orifice into the ventricle. The Oazette des HdpUaux of 1872 (No. 101) con- 
tains the history of a fibrous polypus of the septum which projected into 
the aorta and separated the semilunar valves in such a manner as to pro- 
duce insufficiency. Wagstaffe * found, in a girl of three months, a fibrous 
tumor as large as a hen's e%g^ situated within the septum and filling up in 
great part the cavities of the heart 

Calodu. 

Calcified and sometimes ossified patches are found occasionally in cer- 
tain parts of the heart near the valvea At other times concretions are 
found in abscesses of the myocardium which have recovered by absorp- 
tion. 

Heschl* found partial calcification of the myocardium in a case of 
Bright* s disease. Lueken * observed calcification of the anterior papillary 
muscle of the tricuspid valve. This concretion, 3 dm. long and 2 otm. 
broad, was buried deeply in the myocardium and prevented the closure of 
the auriculo- ventricular orifice by the valve. 

> Lnsohka: Virch. AroK, Bd. yiii. 

* Alben: Atlas d. Pathol. Anat, iii., 1 z., Fig. 1. 

* KoUmeier: Fibroese Neubildang Im Henen, Viroh. Arcli., xxiil., H. 8 and 4, 
1862. 

* W. Wagstaife : Fibrons Tumor of the Heart, Trani. of the Path. Soc., ziL, p. 121. 
1871. 

* Heachl : Theilweiie Verkreidong d. Hemniuotilatiir (Oest Zschr. f . prakt Heil- 
kande, ziv., 1861). 

* Lueken : Die pathol. Nenbildxingen d. Myocardium (Zsohr. f. rat Hed«, zziii., H. 
8, 1865). 
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LlFOMATA. 

Apart from fatiy degeneration of the myocardium and fatty deposit 
upon the heart, only a single case of fatty tumor of the myocardium, quoted 
by Albera,* is known. 

Ctbts. 

These cavities usually are nothing more than abscesses or the sites of 
parasites. 

Mtohata. 

These tumors are almost always congenital Yirchow * and Beckling- 
hausen ' have observed some of various sizes. 

Cancers. 

Cancer is the most frequently observed neoplasm in the heart Eoeh- 
ler * found 6 cases among 9,11B autopsies, Tanchon * 6 cases among 8,289 
autopsies, Willigk * 9 cases among 4,547 autopsies. 

Cancer of the heart is usually secondary, propagated from adjacent 
organs, the mediastinum, oesophagus, etc. At other times it results from 
metastasis. Lober * has seen a cancer of the testicles, bladder, and kidnejs 
give rise to a tumor in the septum of the right ventricle, and an embolism 
in a branch of the pulmonary artery. 

Bodenheimer ' has collected 45 cases of cancer of the heart which were 
distributed as follows : left ventricle, 7 cases ; right ventricle, 3 cases ; 
right auricle, 2 cases ; the others were situated in the myocardium and 
projected either into the pericardial or cardiac cavities, involving more or 
less the orifices and the valves. 

Epithelial cancer has been observed once by Paget,' after extirpation 
of a tumor of similar character. It was situated at the apex of the right 
ventricle in the interventricular septum. 

» Albers : Virch. Arch., Bd. x. 

• Virohow: Virch. Arch., Bd. xv., xxx. 

' Reoklinghaosen : Myoma Cordis (MonatBohr. f. Gebartsk, Bd. zx., 1868). 
« Koehler : Ueber Krebs, Stuttgart, 1868. 

* Quoted by Sohroetter, Krankheiten d. Herzens, p. 800. 

• WUligk : Prager Vierteljahrschrift, 1856. 

* Lober : Contribation & T^tude des maladies da ooeor (Th^se de Paris, 1877). 

* Bodenheimer: Beitr. z. Pathol, d. Krebsartigen Neabildangen am Henen (DisB 
inaog. Berne, 1865). 

• Paget: Surg. Path., roL ii., p. 449. 
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TUBKBOLBB. 

In acute miliary taberculosis, tubercular granulations are found com- 
monly in all the ti88ue& They occur in the heart in the form of gray 
granulations^ but may also appear as yellow tubercles. On rare occasions 
we find cheesy masses, the result of chronic tuberculosis of adjacent organs. 
Becklinghausen, ' Townsend,' and Waldeyer * have reported example& The 
latter writer observed a tubercular mass situated in the right auricle and 
compressing one of the pulmonioy veina In three other cases the tubercle 
was attached to the wall of the left auricle. In all the others they had 
developed in the infundibulum of the pulmonary arteiy. 

Pabasttes. 

The parasites found in the heart are the trichinae and hydatids. Among 
160 cases in which Davaine noted echinooocci in organs other than the 
liver, in 10 they were found in the heart, more frequently in the right ven- 
tricle than in the left. The size of the hydatid varies from the head of a 
pin to an orange. The cyst develops usually between the fibres of the 
myocardium, but in certain cases it develops upon the internal wall and 
projects into the cardiac cavity. They sometimes are set fr^ and are 
carried into the circulation. Coote * describes a case in which the cyst of 
the echinococcus developed upon the anterior wall of the left ventricle, and 
imparted such a volume to the heart that it extended from the right third 
rib to the left eighth rib and pushed the lungs backward. 

Oesterlen found that the sac ruptured 6 times among 21 cases. 

Trichinae are found in the myocardium as in all the other muscles. 

Clots and Polyps of thb Heabt. 

We will first consider the differential qualities of ante-mortem and post- 
mortem dots in the heart Those formed during the agony, or after death; 
present two varieties, one soft and gelatinous, another with a fibrous elastic 
texture. 

> BeoklinghAQsen : Viroh. Arch., Bd. xvl 
'Townsend: Dab. Jonm. Hed. Science, I., 1882. 

* Waldeyer: Taberoalose d. Myocardium, Viroh. Arch., zxxv., 1866. 

* Coote : Med. Times and Gai., February, 1854. Vide also Williamson : Echinococcus 
in Hen u. Lungen, Allg. Med. central Ztg., 74, 1864. Ch. Kelly : Hydatid Cyst in the 
Heart, Trans, of the Path. Soc., zx., p. 145 ; 1870. W. Moxon : Hydatid of the Heart 
Obliterating by its Pressure the Coronary Sinus, Trans, of Path. Soc., xxi., p. 99 ; 1871. 
Peacock: Hydatid Cyst Imbedded in the Walls of the Heart, Trans, of Path. Soc., 
zjdy., p. 87 ; 1873. Ooodhart: Cured hydatid Cyst in the Walls of the Heart, Trans. 
of Path. Soc., xxvii., p. 72; 1876. Brodowski: Ein Fall einer Apfelgrossen Echin- 
ococcusblase in d. reohten Henkammerwand, Medicina, Bd. \y. , H. 24 ; 1876. Met- 
tenheimer : Ein Fall yon Echinococcus des Herxens, Memorabilien, viiL . 
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L Sometimes the clots form a soft^ bladdsh jelly of a homogeneoiiB 
ooDsistence, which camiot give rise to any difficulty in diagnosis. 

2. At other times the dots have a fibrous elastic texture, a firm con- 
sistence, and a white or rosy color. They are formed of stratified layers^ 
arranged in a manner which depends upon the position of the caAaTer; 
in the lower parts are found the blood globules, above a more or less thick 
layer of fibrin. The dots contain a large quantity of serum, and are very 
elastic ; they fill the cavities of the heart incompletely and are prolonged 
into the large vessels. 

The clots formed during life have a much firmer consistence, almost; 
like that of muscle. Their color varies according to age and to the prQ» 
portion of blood globules which they contain. They adhere to the walls 
of the heart. 

The recent clot is grayish, semi-transparent, elastic ; the old dot is 
opaque, yellow, and friable. 

In the heart the clots formed during life bear the name of polypoid 
concretions, blood polyps, fibrinous dots. They are of two varieties, one 
autochthonous, the other embolic. 

According to Bouillaud, autochthonous dots are more frequent in the 
right cavities than in the left, and also more frequent in the auricles ihan 
in the ventricles. This is due to the fact that venous blood presents a 
greater tendency to coagulation than arterial blood. Legroux, on the con- 
trary, states that the dots are formed particularly in the left ventride and 
auride. 

They may be either free or adherent They adhere either to the valvee 
or to the walls of the heart, either in masses or in layers. The centre of 
the mass sometimes breaks down and presents a purulent appearance. 
When present in the shape of layers they may cause adhesion of the 
valves to one another. 

These dots are usually single, unless they are very small and scattered 
over the edge of a valva In such an event they are not larger than a 
millet-seed. Under other circumstances their volume is variable, and they 
may fill a large part of the cavity in which they are contained. 

They are either free, especially when embolic in their <mgin, or they 
may have been adherent and then become free, or they may be interlaced 
among the tendons of the columnee cameee. 

The formation of these clots is not explained suffidently by the stasis 
of blood ; they are the result of the exudations of endocarditis. 

The diagnosis of heart dot is almost impossible. When an embolus 
is detached and ocdudes a vessel, the symptoms of sudden obstruction of 
this vessel may sometimes lead us to suspect its origin in the heart. 

When grave symptoms suddenly indicate profound disturbance of the 
cardiac functions, with respiratory distress, extreme cyanosis or pallor, 
bloody expectoration, coldness of the extremities, and tendency to syncope ; 
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when the moyements of the heart are disordered, and these symptoms 
are rapidly followed by dropsy, we may snspect the formation of dots in 
the heart The diagnosis is more certain if we notice at the same time the 
disappearance of a clot in any of the veins, or the symptoms of arterial em- 
bolism. 

Bichardson ' and Oerhardt * have claimed recently to be able to recog- 
nize by the nature of the dyspnoea whether the thrombus is situated in the 
right or left side of the heart. But the signs which they regard as charac- 
teristic are far from possessing such importance. Cyanosis, disappearance 
of the dot, and pulmonary infarctions they consider characteristio of throm- 
bosis of the right heart ; pallor of the patient and embolism of an artery 
of the brain or limbs, of thrombosis of the left heart 

' Richardson : Leotture on Fibrinous Deposition in the Heart (Brit. Med. Joum., 
1860 and 1878). 

'Gerhardt : Ueber Blutgerinnang im linken Henohre (Wunborg Med. Ztg., Bd. 
It., p. 160; 1864.— Ibid., Thrombosis cordis dextri, p. 221 ; 1864). 
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CHAPTER XU. 

AKEUBISMAL TUMORS OF THE THOBAGIO AOBTA (FALSE ANEUBISMR) 

The term aneurism refers to a dilatation of the arteries which occupies 
either a part of the contour of the Yessel or its entirety. The latter is known 
as fusiform dilatation, or true<aneurism. This is the variety which I hsTe 
described as Hodgson's disease. At other times there is a rupture of the 
vessel with a larger or smaller tumor, and a usually contracted opening, 
known as the necL This is the sacculated aneurism, the old false aneu- 
rism. The old classification has been abandoned, and to-day only three 
varieties are recognized : fusiform aneurism with atheroma (Hodgson's dis- 
ease), sacculated aneurism, and dissecting aneurism, a variety of the for- 
mer. The size of aneurisms varies greatly. Their walls are formed by 
the changed walls of the vessel These changes are alihost alvmys the re- 
sult of a chronic inflammation of the internal tunia 

The inflammatory process consists of thickening of the walls by the 
proliferation of connective tissue, atrophy,, fatty degeneration, ulceration 
or calcification of the walls. 

When the aneurismal sac is of large size the three layers of the walls 
are only found in a few places ; sometimes traces of two can alone be dis- 
covered ; finally, in the most advanced parts of the aneurism, no traces of 
the membranes are visibla The walls are then formed of the adjacent 
organs, connective tissue, muscles, eta, or even of the integument alone. 

In a case in which the aneurism was merely covered by the integument, 
Burkhardt found the following histological condition. The subcutaneous 
cellular and adipose tissue had disappeared almost entirely ; there were 
no blood-vessels in the subcutaneous layer, while the superficial parts of 
the integument were traversed by vessels which were full of blood. In the 
most prominent part the epidermis was converted into an eschar stained 
with blood ; in other places it was replaced by a meshed tissue similar to 
connective tissue, with fibrinous deposits in the lacunsB. The sudoriparous 
glands were atrophied but the sebaceous glands were intact. 

The interior of th^ sac contains stratified dots, the density of which 
increases the more we approach the periphery. 

The sac may become inflamed and thus inflammation may be produced 
which will give the walls greater power of resistance. As a rule the inflam- 
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mation is adhesive and gives rise to the formation of fibrinous exudation 
(Broca), but the inflammatory process sometimes terminates in suppura- 
tion. Lebert has twice found pus within the walls. 

What are the causes of the coagulation of blood in the aneurism? 

As Bruccke has shown, one of the first causes of this coagulation is the 
fact that the blood is not in contact with the normal walls of the vessels. 
Every solid foreign body in contact with the blood causes its coagulation, 
and atheromatous and especially calcareous patches upon the walls act in 
the same manner. 

The aneurismal sac, by its growth, compresses the thoracic organs with 
which it comes in contact and causes their destruction and absorption ; if 
it cofnes in contact with hollow organs it ruptures into their cavity. This 
feature will be considered later under the head of prognosis. 

The secondary changes induced by aneurisms are hypertrophy of the 
heart with dilatation and, consequently, valvular insufficiency, both of the 
aortic and niitral valves. Either obliteration oi dilatation of the arteries 
may develop as sequelas. 



DiAOKosis OF Ameubisms of thb TnoBAao AoBTA — Examination of the 

STMFTOMa 

Tumefaction. — The growth of aortic aneurism pushes before it the tis- 
sues and elevates the ribs, and the first phenomenon which becomes ap- 
parent is the projection of the rib& This prominence corresponds to the 
most projecting part of the tumor toward the exterior. The aneurism, 
destroying the tissues before it, forms a veritable tumor which projects 
between the ribs, or later, through the ribs, when these have been de- 
stroyed. At first the tumor appears about at the level of the origin of 
the aneurism, but as it enlarges its weight causes it to descend, and it is 
only arrested by the diaphragm. Thus an aneurism of the ascending 
aorta may rest finally upon the liver and project at the level of the third 
and fourth ribs. An aneurism of the lower part of the arch may occupy 
solely the left side of the chest and giv«) rise to a tumor, not in the second 
intercostal space but at the level of the seventh, eighth, and ninth ribs, as 
we shall show by an illustration later on. 

Pulsation. — The characteristic feature of the aneurism is its pulsation. 
It is evident that the tumor pulsates in all directions, i.6., at each systole 
there i^ a movement of expansion which resembles more or less the pulsa- 
tion of the main artery. These expansile movements are much more 
marked in the thorax when the ribs have been eroded and the muscles 
absorbed. 

Pressure upon the veins usually leads to increased size of the super- 
ficial venules, which become varicose. At a later period the skin is in- 
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flamed and becomes gangrenous and ruptnre occurs either externally or 
into an internal cavity or even into the subcutaneous tissue. 

In the intervals between the pulsations fluctuation may sometimeB be 
detected during diastole. 

The pulsations are so much more marked the more prominent the 
tumor is and the thinner its walls. If a graphic tracb of the pulsation is 
taken, it will be found that it is delayed so much longer after the impulse 
of the apex the farther removed the orifice of the aneurism is from the 
heart The pulsation sometimes appears to be double when the orifice of 
the aneurism is situated near the valves ; a pulsation then occurs at the 
moment of the impulse of the apex, and another one at the closure of the 
valves. At other times the double pulsation is simply the result of Oscil- 
lation due to the elasticity of the pouch. 

Observation LXvjllL Aneurism of the Ascending Aorta; Aortic Insuffh 

ciency. — G , aged thirty-six yeai's, entered the hospital March 17, 1877. 

The patient had enjoyed good health hitherto ; no rheumatism, syphilis, 
or alcoholic excess. At the age of fourteen he suffered from parendiyma- 
tous nephritis. 

Four years ago he had a violent fall upon the right side of the chest in 
the mammary region ; the pain disappeared at the end of a few daya 
Two years ago a dull pain began in tihe right side of the chest, without 
wpreciable cause, and radiated into the arms, particularly the right. 
These pains were soon associated VTith very violent palpitations, which in- 
creased under the influence of excitement or eflbrt It soon became im- 
possible to do any hard work, and extreme dyspnoea developed forthwith 
when the patient lay upon the left side. For almost a year he noticed a 
more marked protrusion of the right thorax at the level of the fourth and 
fifth ribs. The voice became muffled, there was difficulty in swallowing, 
and the neuralgic pains increased in severity. 

Condition on Admission, — ^The patient is pale, like individuals suffering 
from aortic disease ; respiration is rapid, and the dyspnoea is increased on 
the slightest effort The thorax is elevated by pulsations and a promi- 
nence is viable to the right of the sternum at the level of the third, fourth, 
and fifth ribs, extending to the mammary region. 

If the hand is applied to the tumor it is raised by the vigorous and 
rhythmical pulsations. Percussion reveals dulness over the entire tumor, 
passing inferiorly into hepatic dulness. Auscultation discloses a double 
blowing murmur, much more marked with the second sound than with the 
first ; its maximum of intensity is situated at the level of the third inter- 
costal space, one centimetre from the right border of the sternum. 

The apex-beat is situated in the sixUi intercostal space, outside of the 
mammary line. The size of the heart is increased ; a blowing muimnr 
with the second sound is heard at the base of the heart and along the 
aorta. The pulse is bounding and equal on the two sides. 

Apart from these local symptoms the patient presents no thoracic 
disturbances. In addition to the dyspnoea and the painful pulsations, the 
aneurismal tumor gives rise to symptoms in the vicinity. The sternal 
pain is prolonged into the arms, particularly the right ; the hoarseness of 
the voice and dysphagia are intermittent, and appear at irregular intervab. 
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All these symptoms render the patient unable to make the slightest ef- 
fort ; he is scarcely able to walk a few steps in the garden. 

A sphygmometer enables us to note that the pulsations of the tumor 
and those of the heart alternate with one another. 

Auscultation enables us to observe a separation between the limits of 
the cardiac murmurs and those of the tumor ; the latter present their maxi- 
mum of intensity in the third intercostal space, one centimetre from the 
right border of the sternum. Percussion allows us to affirm that there is 
a tumor of the ascending aorta, which probably presents its point of de- 
parture at the level of its extrapericardial portion. 

According to our examination, the aneurismal sac, having its apex in 
the second intercostal space and its base at the level of the convex surface 
of the liver, occupied the right side of the aorta, extending over the third, 
fourth, and fifth mtercostal spaces, and communicated vrith the aorta by an 
orifice very close to the aortic valves. 

This diagnosis was completed by the examination of the heart The 
apex-beat was situated in the sixth intercostal space, outside of the mam- 
mary line ; furthermore, the blowing murmur with the second sound and 
the trace of the pulse showed that the increase in the size of the heart was 
due to aortic insufficiency. 

AuscuUaiion. — As a rule, a sacculated aneurism of the aorta gives rise 
to two murmurs which are usually blowing in character. Of the two mur- 
murs, idle first is the most constant ; the second is sometimes absent, and it 
may happen that there is none at all. When the murmurs are present 
they are generally very rough and more or less prolonged, but they ter- 
minate very abruptly. 

Their location depends upon the site of the aneurism. It is character- 
istic of them that they are situated outside of the ordinary positions of 
pathological heart murmurs. They are rarely heard over one spot alone. 
As a rule, they cover an ellipsoid surface which indicates very well the di- 
rection of the blood entering the sac at each systole. In such cases the 
maximum of the murmur is heard at the end of the ellipse which is nearest 
to the orifice of commomication with the vessel It is evident that the 
mode of propagation and the diffusion of the mtumur depend on the con- 
dition of the dots in the sac, its walls, and the greater or less conducting 
powers of the intervening organs. 

With regard to the period at which the murmurs are produced, there is 
no doubt concerning the first sound, which corresponds to the cardiac sys- 
tole, consequently to arterial diastole. With regard to the second sound, 
it is very difficult to determine whether it corresponds to the seccmd period 
of the impulse during systole, or to the cardiac diastole. I am strongly 
inclined to believe that it is produced at the latter period. 

The timbre of the murmur depends undoubtedly on the narrowness 
and rigidity of the orifice, and upon the rugosities which may be present. 
There is much more chance of finding a second murmur if the first one is 
very rough and vibrating, and if a distinct purring thrill is perceptible. 
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It may be said, therefore, that the first sound is produced by the en- 
trance of blood into the sac, by a rigid and rough orifice of meditun size, 
and that it will be absent if the orifice is very large and destitute of reost- 
ance. It may also be said that the second sound is produced by the exit 
of blood from the sac, and that it is necessary to its production that the 
orifice be yibrating and the sac possess a certain amount of elasticity, either 
in itself or on account of the organs which it compresses. 

The transmission of these abnormal sounds outside of the sites of their 
production depends upon the conducting power of the adjacent organ& 
In such cases the bones are good conductors, and for this reason the yer- 
tebral column very often transmits the sounda 

We must now consider the effects of the aneurism upon the pulse. 

The PuUe in Aneurism of the Thoracic Aorta. — Aneurism of the aorta 
modifies the pulse in various ways. If it is situated near the origin of the 
innominate artery, a difference will be observed between the two pulsea 
The pulse on the side of the aneurism is commonly smaller than that on 
the opposite side, but sometimes the reverse holds true. F. Franck * ob- 
served the latter condition in two patients, and he explains the increased 
amplitude of the radial pulse on the affected side by the vasomotor paraly- 
sis of the vessels of this limb. Marey,' on the other hand, thinks that it 
is due to the wave furnished by the aneurism at the moment of reflux 
.—a dicrotic wave which may be larger than that observed in the nonnal 
condition. 

Franck has pointed out another characteristic which is much more 
important, because more constant ; this is the retardation of the pulse on 
the side of the aneurism. This delay is indicated very clearly by Mare/s 
polygraph. If care is taken to register the traces of the apex of the heart 
and the two pulses at the same time, it will be found that the retardation 
of the pulse on the affected side may amount to from five to seven hun- 
dredths of a second. Franck's discovery is very useful in locating the exact 
situation of the aneurisuL 

Marey has found also that, in the sphygmographic traces of the pulse of 
patients suffering from aortic aneurism, the undulations produced by the 
respiratory movements are much more marked than in the normal con- 
dition. 

' F. Franck : Becherches cliniqnes et ezp^rimenUles sur la valear compart des 
signes foamis par Pexamen da pools radial dans les an^vrjsmes da tronc brachio- 
c^phaliqaes de Taorte et de Tartdre soas-olavidre (Joam. de TAnat et de la PhjsioL, 
ziv., Mars et Avril, 1878). 

< Marey : La oiroalation da sang k V4ftai phjsiologiqae et dans lea maladies, p. 641. 
1881. 
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Effects Pboduged bt Aobtig Ameubisms upon Adjacent Organs. 

In proportion as the aneurism enlarges, it pushes before it the adjacent 
organs ; these undergo a sort of absorption, while the sac itself may be sub- 
jected to an inflammatory or gangrenous process, and idischarge its contents 
into the tissues or cayity of the adjacent organ, or even rupture externally. 

The situation of the origin of the aneurism determines which organs 
win be compressed. In like manner, the character of the disorders pro- 
duced by this compression or rupture will serve as a point of departure 
for the diagnosis of the situation of the orifice of communication. 

At the level of the origin of the aorta, the aneurism may press upon 
the heart itself and rupture into its cavities. Thus rupture has been ob- 
served into each of the cavities of the heart. 

Aneurisms which are situated a little higher, between the origin of the 
aorta and the aortic sinus, may compress the pulmonary artery and open 
into this vessel Crisp has observed four cases, Laveran has observed one. 

"When the aneurism compresses the pulmonary artery, secondary phthi- 
sis follows as in cases of primary stenosis of this vessel 

The aneurisms which develop between the origin and sinus of the aorta 
may project into the pericardium, and as they are not supported by other 
organs, they often rupture before they attain large dimension& Death is 
usually rapid from the distention of the pericardiimi, the blood in this 
cavity compressing the heart and arresting its action. The patients gener- 
ally die in less than an hour. Rupture into the pericardial cavity may be 
produced also by aneurisms of the descending aorta, particularly by dis- 
secting aneurisms. Cases of this kind have been reported recently by 
Benault,' Comil and Martin,' MacBride,' etc. 

A little higher, at the level of the sinus of the aorta, the aneurism first 
displaces and compresses the superior vena cava ; it may even be obHterated, 
as I have observed in two instances. The aneurism then attacks the pleura 
and presses outward, then downward, until it rests upon the diaphragm, 
as in the case reported above, and in which the autopsy proved the entire 
accuracy of the diagnosia 

Stokes relates that Dr. Mayne observed and diagnosed a case of rupttire 
of an aortic aneurism into the superior vena cava. Apart from the inter- 
ference with the venous circulation, a remarkable sign was noted, viz., a 
humming bruit analogous to that heard in arterio-venous aneurisms. This 
bruit was situated at the level of the insertion of the right second cartilaga 
The autopsy revealed a button-hole opening, vrith sharp and irregular 
edges, into the vena cava. 



1 Renault: Union mdd., December 2, 1872, p. 859. 
« Cornil et Martin: Soo. de Biol., May 16, 1874. 
' MaoBride : Glasgow Med. Joum., February, 1873. 
18 
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An analogous case was observed by Chabond ; ' in this case an aneu- 
rism of the aorta communicated with the innominate vein. 

It often happens that these aneurisms, or others situated farther from 
the heart, rupture into the pleural cavity. Cases have been reported re- 
cently by Coyne,' Besnier,'McCall Anderson,^ Coiipland/ 

Aneurisms situated a little farther from the heart come in contact witb 
and compress the arterial vessels. This affects the pulse, either on account 
of compression of tho vessel or vasomotor paralysia The aneurism may 
also compress the innominate vein or the other veins of the mediastinum. 
This gives rise to more or less localized oedema, and varicose veins appear 
on the surface of the chest 

When situated still more remotely, the aneurism comes in contact with 
the trachea and may then give rise to various symptoma 

At first, if the aneurism is a good conductor of sound, it transmits the 
tracheal bruits to the spinal column, and then we hear, at the upper part of 
the back over the spine, a prolonged, blowing expiratory murmur, whicb 
Trousseau had noticed in his dinics, and which I have had the opportunity 
of observing on two or three occasions. I have made mention of this phe- 
nomenon in discussing Hodgson's disease. 

If the aneurism compresses the trachea, it first produces stenosis of this 
organ vdth dyBpnoea, bronchial respiration, etc. ; then it may open by small 
fissures, whereupon repeated small hsemopiyses are observed. But, on the 
contrary, if the opening is large, a f oudroyant hemorrhage occurs which 
may either appear externally or fill the air-passages. 

At other times the laryngeal nerves are compressed or destroyed. In 
these cases the compression may affect either one or both recurrent nerves, 
but it is not surprising that the left recurrent should be affected most fre- 
quently, since this nerve passes under the arch of the aorta while the right 
nerve passes under the right subclavian artery. 

In a case under my observation I observed vdth the laryngoscope the 
paralysis of the left vocal cord. 

Observation LXTX. Aneurism of the End of the Arch of the Aorta at the 

Origin of the Descending Aorta, — ^M. B , aged foriy-three years, entered 

the hospital January 26, 1878, suffering from aneunsmal dilatation of the 
heart and descending aorta. The disease began three years ago, January 1, 
1875 ; the patient, on waking, found that he could not move his left arm which 
was bent under the head ; the forearm was cold. He entered the hospital 
at that time, when anaesthesia of the skin was found, and contracture of 
the fingers when he attempted to make a muscular effort These symp- 

' Chabond : Ljon mddioal, p. 478. 1873. 

' Coyne : Mouvement medical, 15, October 12, 1872, p. 141. 

» J. Besnier : Bull, dela Soc. anat., p. 233. 1873. 

* McCall Anderson : Glasgow Med. Jonm. , November, 1872. 

* Conpland : Path. Soc., Lancet, February, 1878. 
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toms improYed very rapidly, and the patient left the hospital at the end of 
ten days. However, he could not resume work until the end of eighteen 
months, and even then the power of the limb was not restored entirely. 

At tiie end of two years a fresh paralysis supervened ; he suddenly be- 
came aphonic and remained so for three months. At the end of this time 
the voice returned, but its character had changed ; it had become more 
shrill and often became hoarse. About the same time the patient was 
seized with a slight dry, frequent cough, but without dyspnoea. 

Some time afterward new symptoms appeared, viz., difficuliy in swal- 
lowing soHds, which was often followed by nausea and vomiting. About 
ten months before admission to the hospital he began to complain of 
dyspnoea. During the past six weeks he has experienced acute pains in 
the right side, then in the left shoulder. Three weeks before admission 
he suffered from a phlegmonous angina, which terminated in an abscess 
of the left tonsil 

Present condition : The patient is pale and emaciated ; the left radial 
pulse is entirely absent, nor could pulsiations be felt in the left axillary or 
subclavian. Two finger's breadths above the davide pulsations were no- 
ticed, which were evidentiy produced by a transverse and sinuous arterial 
branch, that could be followed to the edge of the trapezius. 

The apex of the heart could not be found on palpation ; upon auscul- 
tation it was found in the fifth intercostal space, 10 ctm. from the median 
line. 

A systolic elevation, synchronous with the right radial pulse, was ob- 
served, upon careful examination, in the left second intercostal space, 3 or 
4 ctin. from the sternum. Expansile movements were not very evident. 

Auscultation revealed a very loud systolic blowing murmur, with its 
maximum of intensity in the left second intercostal space, very near the 
sternum. This murmur extends, on the left, to S ctm. from the left bor- 
der of the sternum, and on the right, to 1 ctm. beyond the right border 
of the bone. Above, it is propagated into the left first intercostal space, 
as far as the sternal insertion of the stemo-mastoid ; below, it is lost in the 
left third intercostal space. 

At the apex is heard a soft systolic murmur, separated from the upper 
foyer by a space of 4 ctm., in which the two murmurs are feebly audible. 

Upper border of Hver corresponds to insertion of right sixth costal car- 
tilage ; the border of right auricle corresponds to edge of sternum. 

The cardiac dulness continues above into the second intercostal space ; 
on the left, to 8 ctm. from the edge of the sternum ; on the right, to the 
edge of this bone. 

A slight prolongation of the bruit is heard in the arterial vessels of the 
neck. Posteriorly a very rough systoHc murmur is heard along the spine, 
from the first dorsal vertebra to the middle of the dorsal region ; the max- 
imum of its intensity corresponds to the first three dorsal vertebrae. Ex- 
amination of the lungs shows very feeble respiration throughout the entire 
left lung. 

Diagnosis, — ^The most important point is the presence of a pulsating 
tumor, the maximum of expansion being in the left second intercostal 
space, outside of the pulmonary artery. 

The pulsations of this tumor are synchronous with the pulse. The 
tumor is therefore an aneurism of the arch of the aorta. Its situation, to 
the left of the sternum, leads us to believe that it springs from the de- 
scending portion of the arch. On the left sidej the lung is pushed to 7 
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ctm. beyond the sternum. The orifioe of communication of the sac with 
the aorbsi appears to be situated immediately below the origin of the sub* 
clavian. The carotid is normal, and we may attribute to a lesion of the 
origin of the left subclavian the following phenomena : 

1. The complete or almost complete absence of arterial pulsations from 
the subclavian artery to the radial ; 2, the ready muscular exhaustion ; 
3, the spasms. The left recurrent nerve appears to be involved, thus ac- 
counting for the aphonia. Examination with the laryngoscope shows in- 
complete paralysis of the left vocal cord. 

October 3, 1878. — The pulsations of the tumor are more noticeable to 
the patient ; the dysphagia has increased and the patient states that the 
food is arrested at the level of the first portion of the sternum. Acupunct- 
ure of the sac was resorted to three times, the patient feeling greatly im- 
proved thereby. The dyspnoea notably diminished, the deglutition of 
fluids and solids was efiected more readily. Toward the end of Januaiy, 
1879, acupuncture was again performed, the needles being introduc^ 
with great difficulty. The patient, feeling better, then left the hospital 

Upon inquiry, I found that he had resumed his work, but that a month 
later he sank inte a very serious condition, and died in a few days. 

In a case observed by G. Johnson, * in which the left recurrent and pneu- 
mo-gastric nerves alone were compressed, the right recurrent being intact^ 
all the muscles of the larynx were found atrophied. The laryngoscope had 
shown paralysis of both vocal cords ; aphonia and dyspnoea were present 
There was also compression of the oesophagus with dysphagia. Tracheo- 
tomy was performed, and although this relieved the patient, he died two 
days later. 

In other cases, Stekes has observed laryngeal spasm as the result of ir- 
ritation of the pneumogastrics, and these are the only cases in which 
tracheotomy is proper. 

Compression of the bronchi may lead to other phenomena, for exam- 
ple, dilatation behind the obstruction by the accumtdation of the products 
of secretion. Desplats ' has reported a case of this kind in which death 
was due to a f oudroyant hsemoptysis, and the bronchi were found dis- 
tended and filled with pus. 

An extremely important point is the occurrence of phthisis secondaiy 
to aneurisms of the aorta, a relation which has been well established by 
Hanoi* 

Stokes said :* " Of all the general morbid conditions which accompany 
aneunsm of the aorta, pulmonary phthisis is the most common.'' And he 
adds : ''In these cases, the phthisis often presente equivocal, irregular 
symptoms, and ite course is slowly progressive." 

^ 6. Johnson : The Lancet, December 7, 1872, and January 4, 1878. 
•Desplats: Union M6d., August 26, 1879. 

' Hanot : Du rapport entre Tan^vrysme de la crosse de Paorte et la pneumonie 
oas^euse. 

* Stokes : Traits des Maladies du Coeur et de PAorte, p. 590. Translated bj Senac 
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The following table, illustrating this connection, has been collated by 
Puller: 

Guy's Hospital 27 aortic aneurisms, 3 phthisical. 

Fuller 7 " ** 1 

Pathological Socieiy ... 25 " " 

Rokitansky 108 " " 5 

Crisp 8 " " 

Crisp 32 " " 2 

Green 12 " " 4 

Walshe 14 " " 2 

233 17 

Hanof s observations tend more strongly in the same direction. In 
certain cases he has found that the phthisis is the result of compression of 
the pulmonary artery, again confirming the statement made by me con- 
cerning stenosis of this vessel. In other cases, he admits Habershon's 
theoiy that the phthisis is the result of compression of the pneimiogastric 
nerve. This theory has been accepted by Herard and Comil, Bucquoy, 
Vulpian, Reynaud. 

The oesophagus is often compressed by aneurisms, and the patients then 
suffer from dysphagia. Catheterization of the oesophagus may enable us 
to recognize the presence of a tumor. Bupture of the aneurism into the 
cesophagus has been observed on several occasions. 

Leudet has reported several cases in which the oesophagus, although 
not compressed, presented ulcerations and gangrenous patches. Hanot 
believes — and I accept his theory — that these ulcerations, and even the 
gangrene, may be the result of trophic disturbances produced by irritation 
of the pneumogastric nerves by the aneurismal tumor. 

Compression, or rather irritation of the pneumogastrics, like division of 
these nerves, will then give rise to nutritive disturbances of the larynx, 
lungs, and oesophagus. Hanot thinks that certain forms of pericarditis 
are also due to the same cause. 

The bones must be numbered among those organs which may be com- 
pressed, irritated, and particularly eroded. Sometimes the ribs are ab- 
sorbed oyer a certain area, leaving only a soft ttunor; sometimes the 
spinal column is eroded. The vertebrse then become painful on pressure or 
during motion ; then the irritation may extend to the spinal meninges 
and the cord, or compression of the cord is made manifest by paralysis. 
The aneurism may open into the spinal canal. 

Certain aneurisms of the descending portion of the arch merely push 
back the left lung, involve no important organ, and cause disturbance by 
their volume alone. In such cases expansile pulsations are perceptible, 
but no blowing murmur. This occurred in a patient under my observa- 
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tion, in whom the autopsy revealed an enormous aneurism with a large 
opening, starting from the thoracic part of the descending aorta. The 
following is the history of this case : 

Obsebvation LXX. Aneurism of the Descending Aorta. — ^D ^ aged 

fifty-six years, has been complaining for eighteen montha 

On the left side of the heart is found a spherical or ovoid tumor, the 
inner portion resting on the spinal colimm, the upper border extending 
to the seventh dorsal spinous process. The lower border extends to the 
first lumbar vertebrse. The spinal colimm is curved to the right at the 
level of the sixth, seventh, and eighth dorsal vertebrsB ; above the tumor is 
a slight curvature in the opposite direction. 

^e tumor, which begins internally and posteriorly at the spine, occu- 
pies the entire posterior thoracic wall, the lateral thoracic waJl, and ele- 
vates the ribs anteriorly. It presents very evident expansile pulsations. 
The left ninth, tenth, eleventh, and twelfth ribs are not recognizable near 
the spine, and they have probably been eroded in this situation. 

Percussion shows dulness posteriorly over the entire extent of the 
timior. The lateral portion is also dull, but its upper part is curved, and 
presents a resonant portion, indicating that the lung is interposed between 
the tumor and chest-wall. AusciUtation shows complete silence poste- 
riorly, except that a distant murmur is heard i|i the inferior and internal 
part. 

Anteriorly the ribs are not veir much deformed, but there is an eleva- 
tion en masse of the lower part of the left side of the thorax. There is a 
violent impulse on the left border of the xiphoid cartilage. No blowing 
murmur is heard in any situation. 

The following is a recapitulation of the signs of aneurisms of the arch 
of the aorta : 

1. A tumor in some part of the thorax. 

2. Purring thrill outside of the heart 

3. Expanfflle pulsation. 

4. Dulness on percussion. , 

5. Difficulty in reducing the tumor, with pain and threatenings of 
angina pectori& 

6. Upon auscultation, one or two murmurs outside of the localities of 
cardiac murmurs. 

7. Bad general condition, emaciation, and loss of energy. 

8. Signs of irritation or even of compression and erosion of adjacent 
organs ; interference with circulation in the vena cava and other venous 
trunks; irritation or compression of the pericardium, pleura, laryngeal 
and pneimiogastric nerves, trachea, bronchi, oesophagus, etc 

9. Difference in the radial pulses, and particularly delay in the pulse. 

10. Cardiac cachexia. 
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DetfebentiaIi Diagnosis of Aobtio Aheubisms, and some Diseases which 

MAY SmULATE ThEH. 

When a patient presents all the signs mentioned above, the diagnosis 
is readily established, but suoh cases are rarely observed. There are a 
number of possible causes of error. 

Pulsations may be due to various causes : 

L To Hodgson's disease, i.e., to a true aneurism ; this mistake would 
not possess much importance. 

2. The pulsations may be communicated by the aorta to a solid tumor, 
particularly to a carcinoma. But this tumor is generally a poor conduc- 
tor of sound, and is ordinarily silent on auscultation. 

The opposite mistake may also be made, and an aneurism regarded as 
a cancerous or glandular tumor. This is due to the fact that sufficiently 
careful search has not been made for the pulsations and the murmurs on 
auscultation. 

The course of an aneurism is generally slow ; it is accompanied by an 
increase in the hypertrophy of the heart, which has usually preceded the 
aneurism, and has developed at the same time as the other vascular lesions, 
except in traumatic cases. 

Aneurisms often terminate by a perforation, and then death usually 
occurs suddenly, within twenty to forty minutea But if the perforation 
is very minute, smaU hemorrhages sometimes continue for a long time, 
indeed, they have been observed for several years. 

Nothing is more difficult to establish than the prognosis of aortic an- 
eurism. Stokes has well expressed himself in the following maimer: 
" Given an aneurism, it is impossible to foretell in what direction it will 
grow, the duration of the life of the patient, or the character of the final 
symptoms. It cannot even be affirmed that death will be the result of the 
aneurism, as it is sometimes caused by an acute or chronic disease of an 
entirely different nature, especially if judicious treatment has arrested the 
progress of the aneurismal affection. In patients who do not present any 
disease of the heart, and in whom the aneurism does not compress any 
important organ, such as the trachea or oesophagus, death may take place 
in several ways (if the sac does not rupture). The patient may succumb 
to the effects of the compressioii exercised by the aneurism upon the sur- 
rounding parts ; he may be worn out, so to speak, by the pain, deprivation 
of sleep, and an inflammatory fever. He may be carried off by some in- 
tercurrent acute disease, pneumonia, cholera, typhoid fever, phthisis, pul- 
monary gangrene, or a cerebral affection.'' 
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Aneubism of the Pulmonary Artery. 

Aneurism in this situation is very rare, as the pubnonary arteiy is 
scarcely ever subject to chronic endarteritis. Among 915 cases of aneur- 
ism, Crisp found only 4 of the pulmonary artery. Goldbeck * collated 20 
cases in his inaugural thesis. 

These aneurisms are situated usually upon the trunk of the vesseL 
We do not refer now to those which form in the interior of the lungs, and 
constitute one of the phenomena of pulmonary phthisia 

Aneurisms of the trunk of the pulmonary artery are usually small, from 
the size of the head of a pin to that of a hen's egg. When the tumor at- 
tains a certain size, it projects into the left second intercostal space, and 
raises the left second cartilage. In Lebert's' case the tumor projected 
even into the first intercostal space. Feeble expansile movements haye 
been noticed in the second intercostal space, sometimes even in the first ; 
Dowse also detected a diastoKc thrill.* Very extensive dulness has some- 
times been noted ; auscultation reveals a loud systolic murmur, with thrill 
(Dowse). Lebert heard a double murmur in the left second intercostal 
space, and a diastolic murmur in the right second space. 

These aneurisms usually rupture into the pericardium. They may be 
complicated by other cardiac lesions and lead gradually to cardiac ca- 
chexia. 

Observation LXXI. — ^A laundress, aged thirty-seven years ; disease be- 
gan with acute articular rheumatism seven months previously. 

She presented oedema of the lower limbs, ascites and jugular reflux. 
Dulness in the left second and even the first intercostal spaces, with pulsa- 
tion. Auscultation shows a systolic murmur at the apex of the heart In 
the left second space the murmur was systolic and diastolic ; in the same 
space, on the right side, it was diastolic in character. The patient sank 
into a condition of collapse and died. 

The pulmonary artery was spherical and contained clots ; the valves 
presented vegetations. The pulmonary artery had a drcumferenoe of 110 
mm., the aorta 70 mm. (Lebert). 

Aneurisms of the Coronary Artery. 

Aneurisms of the coronary artery are foimd in young subjects. They 
are usually multiple ; from three to twenty have been found in one indi- 
vidual 

There is usually no arterial sclerosis but endocarditis of the left 
ventricle. These aneurisms, which are associated with aneurisms of the 
cerebral arteries, are probably due to embolism. 

* Goldbeck : Dissert, inaug. Giessen, 1868. 

^ Lebert : Berl. KUn. Woch., 20, p. 273, 1876. 

8 Dowse : Brit. Med. Joum., December 5, 1874, p. 710. 



Digitized by VjOOQIC 



ANEURI8MAL TUMORS OP THE THORACIC AORTA. 281 

Quincke ' found tweniy in a young girl, varying in size from the head 
of a pin to a bean. The patient suffered from an old mitral affection, 
with a relapse characterized by fresh yegetations upon the yalTCs. The 
aneurisms were either fusiform or sacculated, and were situated upon the 
branches of the third or fourth order. All contained clots, though the 
Teasels were still permeabla The coronary arteries were dilated at their 
origin, but not sclerotic. This observation gives a good idea of what 
has been found by others in such cases. 

The aneurisms are generally superficial and rupture either into the 
tissue or into the caviiy of the pericardium, more rarely into the myocar- 
diimi. Aran has observed rupture into the ventricle. 

The symptoms are merely those of hsemopericardium and terminate 
rapidly in death. 

Observations of this variety of aneurism are rare and we may add the 
following to those which have been quoted above : Peacock {Monthly Jour- 
not, March, 1849) ; Lombard {Oaz, Medicale, ilL, 644) ; Eichard {Bulletin 
de la SociiU Anatomique, xxi, 40) ; J. V. Ogle (" Si G^eorge's Hosp. Rep.," 
1867, p. 285) ; Feignaux {Jaum. de BruxeUes, January, 1859, p. 30) ; 
Crisp (" Trana of the Path. Soc.," xxiL, p. 106, 1871 ; " St Bartholomew's 
Hosp. Eep.," viL, p. 147, 1871). 



Diseases of the Heabt m the Fcetus — Congenital Diseases of the 

Heabt. 

THE FCBTAL heabt. 

At the beginning of the evolution of the embryon, the circulatory ap- 
paratus is represented by a few cells. Some of these are soon colored and 
constitute the blood-globules ; others arrange themselves in parallel series 
and are the first rudiments of the circulatory passages. Still others begin 
to contract and give rise to a movement which does not cease with life. 

The development of the heart may be divided into three stages^ viz., 
the vitelline, allantoic, and pulmonary. 

In man, the cardiac cavity becomes curved and the first pulsations ap- 
pear toward the fifteenth day. The heart, which is straight in the be- 
ginning, soon becomes curved like the letter S. The upper part furnishes 
the two aortic arches; the lower part receives the omphalo-mesenteric 
veins. 

The heart soon divides into three cavities ; the upper one, which fur- 
nishes the aortic arches, becomes the bulb of the aorta ; the lower one, 
which receives the omphalo-mesenteric veins, becomes the auricle, and the 
middle one the ventricle. 

' Quincke : Krankheiten der Gef aesse, p. 419. 
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During the second or allantoic stage, a septum forms which divides the 
ventricle into two. Then the two auricles become distinct ; the auriculo- 
ventricular orifices are mapped out, and a septum appears in the aortic 
trunk, dividing it into the aorta and pulmonary artery. 

At the moment when the auricular caviiy is divided into two, the vena 
cava, which is still single, is provided, at its entrance into the auride, with 
two valvea The one on the left side is the valve of the foramen ovale, that 
on the right side is the Eustachian valve. These two valves form an arch 
which passes on to meet an arch proceeding from the posterior vralL The 
space between the two arches forms the foramen ovale. 

At a later period, when the vena cava has divided into the superior and 
inferior branches, the Eustachian valve is arranged in such a manner as to 
conduct into the foramen ovale the blood which comes from the inferior 
vena cava^ while the blood from the superior vena cava is directed toward 
the same orifice by a projection known as the tubercle of Lower. 

When the septum forms in the aortic bulb and divides it into the aorta 
and pulmonary artery, one portion remains in its original condition and 
allows communication between the two vessels. This opening, which per- 
sists into extra-uterine life, is known as the arterial canal or canal of 
BotallL 

At birth the placental circulation is replaced by the pulmonary 
circulation. 



The Fobms of Conoenital Lesions of the Heart. 

ISOLATED PEBSI8TENGE OF THE FORAMEN OVALE. 

At the lower and inner portion of the auricular septum in the adult is 
a depression known as the fossa ovale, which marks the site at which, in 
the foetus, is situated the foramen ovale. This depression is continuous 
below and posteriorly with the inferior vena cava, thus indicating the way 
followed by the blood in passing from the inferior vena cava almost 
directly into the left auride. 

In front of and above the fossa ovale is found a muscular projection with 
its concaviiy posteriorly and inf eriorly. This is the valve of Vieussens, 
which is continuous below vrith the Eustachian valve and, in its develop- 
ment, gradually closes the foramen ovale. These two arches, crossed like 
a pair of scissors, often allow the passage of the handle of a scalpel, which 
can thus penetrate from the right into the left ventricle. In these cases, 
there is a communication between the right and left sides of the heart from 
an anatomical point of view, but, at the moment of auricular systole, the 
two half-rings are applied to one another, and close the opening, so that 
there is no admixture of the arterial and venous blood. 

But this complete development of the two valves does not exist in aU 
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subjects, and it is often found (perhaps more frequently in females than in 
males) that H slit or orifioe of communication between the auricles persists. 
Sometimes this is very small» but in certain cases it permits the introduc- 
tion of the little finger. 

As a rule, these vices of conformation produce no disturbance. It is 
not tmtil a later period, if this sort of auricular insufficiency has fatigued 
the heart like mitral insufficiency, that the organ, being in a condition 
of asystole may give rise to <granoeis, as in acquured diseases of the heart 
affecting the venous orifices. 

In certain cases the diagnosis may be suspected. Two years ago I saw 
a little girl sufifering from palpitation and hypertrophy of the heart, in 
whom the beginning of asystole was indicated by oedema and venous stases, 
and a soft, deep blowing systolic murmur was present to the right of the 
sternum, in the second intercostal space. This was due probably to a per- 
sistence of the foramen ovale, but I merely present this as an hypothesis^ 
as I have lost sight of the patient 



Pbbsistsnob of the Ductus Abtebiosus. 

It is a mistake to regard as pathological the persistence of the ductus 
arteriosus in the new-bom. The anatomo-pathological investigations of 
Billard * show that the canal is not obliterated, as a rule, until two weeks 
afterbirth. In truth, the canal may not dose until three weeks or a month 
after delivery. 



IhUe 8homng the Period of Closure of the Canal. 



Age. 


Number 

of 

oases. 


Author. 


Open. 
Peroentage. 


Partly 

closed. 

Peroentage. 


Obliterated. 
Percentage. 


Birth 


19 

100 

20 

21 


Billard. 
Billard. 
Billard. 
Bri^re. 


68 
60 
15 


22 
25 
30 
33 


10 


2 to 7 days 


15 


8 days 


55 


10 to 20 days 


66 







It is evident from this table that the permeability of the canal becomes 
rarer as we approach the twentieth day. 

The persistence of the ductus arteriosus after the first month is path- 
ological, and other vices of conformation usually are found associated 
with it. 

1 Billard : Trait6 des maladies des enfants nouveau-n6s, p. 578. 1888. 
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When the persistence of the ductus is the sole lesion, life may be prcK 
longed, as is shown by the following table : 

Case reported by Sanders 4^ months. 

" *' Almagro * 19 year& 

Bemutz' 23 « 

Babington ' 82 " 

Duroziez* 48 " 

Luys* 52 " 

In these six cases, despite the admixture of the two kinds of blood for 
the lower limbs, while the upper limbs received only arterial blood, no 
disproportion was observed between the upper and lower extremitie& 

There were no very marked cardiac disturbances in these patients, but 
peculiar respiratory disorders were noted. It must be remarked that the 
blood which reached the lungs was less abundant at each pulsation and 
more venoua 

In the first months of life the cardiac disturbances in all these patients 
have been slight. The infant observed by Sanders presented no cyanosia 
and but slight cardiac hypertrophy. In idl the patients who have survived 
for a long time considerable hypertrophy has been found, as in insuffidencj 
of the pulmonary valvea 

The peculiar respiratory disturbance is very noticeable in these patients. 
It begins at the end of the second or third year, and is particularly well 
marked after exertion or crying. At the slightest movement the patients 
are seized with suffocation, vnth a violet discoloration of the integument. 
But despite the constant admixture of the arterial and venous blood, cyan- 
osis is not constant ; it occurs in paroxysms and then disappeara In the 
case observed by Duroziez, cyanosis was not produced until the occurrence 
of the final symptoms attended vnth asystole. 

Auscultation has revealed blowing murmurs in these cases, but they 
have not been well defined. In two cases there was no blowing murmur ; 
Sanders' patient presented a Efystolic blowing murmur ; in the cases of Al- 
magro and Bemutz there were two blowing murmurs, but it must not be 
forgotten that the aorta was narrowed in both. 

The course of this disease is the same as that of organic affections of 
the heart, characterized by insuficiency of the auriculo-ventricular orifices. 
The lesion is probably due to relative narrovmeas of the ascending or de- 
scending aorta. 

* Almagro : Th^ de Paris, 1862. 

« Bernutz : Arch, de M^., xx., p. 451. 1849. 
' Babington : London Med. Gaz. , May, 1847. 

* Bnroziez : Soc. de bioL, 1862. 

* Lnys : Bull, de la Soc. anat , Join, 1855. 
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Aneubism of the Abtebial Canal. 

The process of obliteration of the arterial canal is effected by the sue- 
cessiye organization of stratified dots ; and if the two ends of the canal are 
retracted more than the middle, it thus assumes the appearance of an aneu- 
rism. This has been observed by Billard and Thore.' In a case seen by 
Luellich,' in an infant two weeks old, the aneurism measured 15 mm. in 
diameter, was filled with dots, and opened 3 ctm. farther down in the de- 
scending aorta. 

Congenital Affections of the Bight Heart. 

1. SDfFLE stenosis OF THE FULlfONABY ARTERY WITH CLOSURE OF THE FORAMEN 

OVALE. 

The following is the history of a case reported by d'Heilly.' The affec- 
tion in this instance must be considered as probably congenital, in view of 
the irregular development of the patient : 

Observation LXXIL — M. X , aged tweniy-one years, entered the 

hospital September 1, 1863 ; died on October 16tL Never had any serious 
illness ; since infancy has suffered from shortness of breath and palpitations ; 
caught cold very easily in the winter. Three years ago he had several at- 
tacks of spitting of blood and epistaxis. For three months past the dysp- 
noea and palpitations increased. 

Condition on admission: aged look, emaciation of arms and chest, 
contrasting vnth increased size of lower parts ; face congested but not cyan- 
otic Very marked dyspnoea, frequent palpitations, slight cough. Ob- 
scure sound on percussion over the upper two-thirds of chest posteriorly, 
complete dulness inferiorly. Auscultation of chest shows feeble respira- 
tory murmur mingled v^ith fine, moist rSles ; complete silence posteriorly 
and inferiorly. 

• Marked prominence of the prsecordial region ; irregular and very vio- 
lent pulsations felt upon applying the hand. Percussion shows consider- 
able hypertrophy. A very feeble double blowing murmur is heard at the 
base of the heart, but not very distinctly ; the murmur disappears at a dis- 
tance from the base. Feeble radial pulse. Percussion of l^e liver shows 
no increase in volume ; evidences of fluid in the abdomen ; urine contains 
a considerable amount of albumen. 

After numerous alternations of improvement and relapse, the patient 
VTas seized with a syncopal attack and died on October 151^. 

Autopsy. — The pericardium occupies a considerable portion of the tho- 
rax ; it is distended by an enormous amount of fluid, pushing back the 
hmgs, which crepitate slightiy and are oedematous. Some crude tubercles 
at ti^e apex of the right^ lung. Slight amount of fluid in pleural cavities. 

' Thore : De ran^vrjame da oanal artdriel. Arch. Gen. de Mod. , 1850. 
^LueUioli: Aroh. d. Heilkiinde, 1876. 

' D'HeiUj : Des obliterations et r4tr6ci8sementa oongenitaux de I'artdre pnlmonaire. 
Thdse de Paris, 1864. 
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The auriculo-yentricular orifices are normal ; aortic orifice dightly nar- 
rowed. The heart is considerably hjpertxophiedy the right yentnde bdng 
relatively thicker than the left and very much dilated. 

The orifice of the pulmonary artery is occupied by a horizontal dia- 
phragm having the shape of a spherical cap, the concavity being directed 
toward the ventricle, the convexity toward the limien of the vessel 

The artery measures 67 mm. in circumference. Its lower surface is 
smooth and regular ; the upper sur&ce presents three diverging projec- 
tions, the traces of the separation of the valves. In the centre of the dia- 
phragm is an opening 4 mm. in diameter. Thisorifice is covered by a sort 
of circular rim which projects into the cavity of the vessel The upper sur- 
face of this operculmn, apart from the diverging projections, is perfectly 
smooth. 

The pulmonary artery, above its orifice, presents the normal dimension& 

The inner sur&ce of tiie heart presents no traces of inflammation and 
the septa are intact The vense cavse are large and manif estiy dilivted. 

This observation furnishes the following data : 

1. The lesion of the pulmonary artery is isolated. 

2. Closure of the foramen ovale. 

3. Absence of cyanosis until the end of life. 

4 A double blowing murmur at the origin of the pulmonary artery, 
indicating both stenosis and insufficiency. 

5. Life lasted twenty-one yeara 

6. Death from syncope. 

7. The presence of crude tubercles at the apex of the lungs. 

2. STENOSIS OF THE FULlfONAEV ABTEBT WTTH PBBSISTENOB OF THE FORAMEN OVJkliB 
AND OBLITEBATION OB EVEN DISAPPEABANOE OF THE DUCTUS ABTEBIOSUS. 

These cases are more frequent than the preceding, and like them are 
undoubtedly developed during the last period of intra-uterine life. 

In these cases the stenosis is situated generally at the origin of the pul- 
monary artery and is caused by adhesion of the valves. This gives rise to 
a convex septum projecting toward the lumen of the artery and perforated ' 
in the centre by a rounded opening, so that stenosis and insufficiency are 
almost always present at the same time. The calibre of the artery may be 
normal The infundibuliun is usually small, and the right ventricle is the 
seat of concentric hyx>ertrophy with tiiickening of the walls and consider- 
able diminution of its cavity. The auricle retains its normal dimensions 
and communicates more or less freely with the right auricle through the 
open foramen ovale. 

This condition is compatible with life, as in the following case reported 
by Bertin, in which the patient Kved to the age of fifty-seven years : 

Observation TjXXIII. — ^M. V has presented a peculiar appearance 

since early childhood. As soon as she engaged in any work her color changed 
to a violet-red ; respiration was always obstructed. At the age of forty-seven 
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years she ceased menstruating and hema to complain of palpitations with 
acute pain in the prsecordial region. She often had to rest while walking ; 
the lips and face became bluish even while walking slowly ; had severe at- 
tacks of epistaids. July 1, 1821 (she was then fifty-seven years of age), she 
complained of a species of spasm in the left hand and foot. She soon no- 
ticed a great difficulty in the movements of these limbs ; soon after motion 
and sensation were lost ou this side but consciousness was retained. 

On the third day after this attack she entered the hospital and pre- 
sented the following symptoms : fetce of a violet-red color, eyes prominent 
and brilliant, lips bluish, respiration obstructed ; pulse small, readily com- 
pressed in left arm but hard and strong in right arm ; complete loss of 
motion and sensation in limbs of left side. During the night the paralyzed 
limbs were seized with convulsions, accompanied by greater difficulty of 
respiration. The Ups assumed a rose color ; the cardiac impulses were 
tumultuous. Consciousness not lost during the attack ; symptoms sub- 
sided almost entirely in the morning. A number of milder attacks oc- 
curred from July 5th to 12th. July 12th patient suddenly lost conscious- 
ness, the pupils dilated, respiration was more and more obstructed, and 
the paralysis extended to all parts of the body. The symptoms gradually 
grew worse, and death occurred toward noon. 

Autopsy, — An abscess was found in the anterior portion of the right 
cerebral hemisphere. The heart was extremely large. The right auricle 
was very thick and contained several ounces of blood ; the fossa ovale was 
very deep ; the foramen ovale was open, about four lines wide, and per- 
mitted conununication between the auricles. The right auriculo-ventricu- 
lar orifice was narrow ; the capacity of this ventricle was little larger than 
that of a pigeon's egg ; its walls varied from 11 to 16 lines in thickness. 
The valves were snudl, but their chordae tendinse large. At its origin from 
the right ventricle the pulmonary artery presented a horizontal septum, 
convex toward the artery, concave toward the ventricle ; it was perforated 
in the centre by a circular opening 2^ lines in diameter. Three small 
folds were apparent upon its convexity, but no trace of its separation into 
three valves could be detected. Above this septum the artenr offered no 
peculiarity. The left auricle had the usual dimensions llie left ven- 
tricle, the capacity of which was much greater than usual, had very thick 
walls. The ductus arteriosus was small and entirely obliterated, ^rtin, 
in " Becherches Anatomiques sur I'Enc^phale," by Lallemand, IL, p. 7.) 

The question arises, with regard to this and the preceding forms of 
disease, whether the pulmonary stenosis was really congenital or developed 
shortly after birth. Kussmaul states that the stenosis may be regarded as 
congenital under the following circiimstances : 

1. When death occurs soon after birth. 

2. When cyanosis appears early, and the symptoms of piilmonary sten- 
osis are observed soon after birth. 

8. When the foramen ovale remains open, and especiaUy when the 
ductus arteriosus remains permeable. 

4. When the patent foramen ovale is very wide. 

5. When the stenosis of the pulmonary artery is produced by an evi- 
dent vice of conformation. 

6. When the pulmonary artery is narrow and its walls very thin. 
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7. When the right ventricle is very small and contracted on itseli 
The g^mptoms and course of this affection are the same as those of ac- 
quired pulmonary stenosis, which have been described above. It termi- 
nates frequently in pulmonary phthisis, though this is not necessarily fatal. 

3. STENOSIS OF THE INFUNDIBULUH OF THE PULMONARY ABTEBT WFTH IKOOM- 
FLETE DEVELOPMENT OF THE VENTBIOULAB SEPTUM AMD COMMUNIOATIOK BE- 
TWEEN THE TWO VENTRICLES. 

In these cases the stenosis may affect the base of the infundibulum, 
and the latter, being thus separated from the right ventricle, appears to 
form a small supplementary ventricle. The pulmonary artery, which 
receives little blood, is not well developed, and its valves often present 
vices of conformation, so that, for example, only two valves are present. 
The walls of the artery are thin, often looking more like a vein. 

Below the obstruction, on the contrary, the right ventricle is hyper- 
trophied. The foramen ovale is not always opeiL 

Stenosis of the inf undibiilum is usually the result of intrauterine myo- 
carditis, and closely resembles what I have previously described as pree* 
arterial pulmonary stenosia Oases of this kind are reported by Peaoock ' 
and Oldham.' 

Kussmaul ' believes that this form of stenosis may be due to a sort of h3*- 
pertrophy of one or more muscular bundles at the base of the inf undibulum. 

4 OONGENITAL STENOSIS OF THE PULMONARY ARTEET, OR EVEN COMPLETE OOOLU* 
8I0N OF THIS ORIFICE WITH PERSISTENCE OF COMMUNICATION BETWEEN THK 
VENTRICLES. 

This is by far the most frequent of congenital affections of the heart. 
It would not be difficult to collate more than a hundred observation& 

This affection, which is produced during the first three months of intra- 
uterine life, often remains stationary after its development, and if the m- 
fiammatory process ceases it may become stationary and be compatible 
with very long life. 

Among 64 cases of congenital stenosis with patency of the ventricalar 
septum, Kussmaul has noted the following duration of life : 

From to 1 year 8 casea 

Ito 5 years 14 « 

" 6 to 10 " 19 " 

" 10 to 20 " 14 " 

" 20 to 30 " 9 " 

1 Peacock : Report of the Proceedings of the Pathological Society of London, 1847-48. 
' Lebert-Schroetter : Angeborene Herzkrankheiten, p. 746. 1879. 
* Kussmaul: UeberangeboreneEngeu.yerschlu8sd. Lungenarterienbahn. Zeitsohr. 
1 rat. Med., Leipzig, 1866. 
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In complete or almost complete obliteration of the yessel the duration 
of life is diminished, as is shown by the following table of 24 cases, also 
collated by Kussmaul : 



From to 6 months 10 

" 6 months to 1 year 4 " 

« Ito 5 years 5 " 

" 6 to 10 " 3 " 

To 21 " lease. 

To 37 " 1 " 

Anatomical Lesions. 

The pulmonary artery is narrowed ; its calibre may be reduced to that 
of a goose-quill or crow-quill, and indeed the stenosis may progress to com- 
plete obliteration. The walls of the vessel are usually thinned and resem- 
ble the walls of veins. 

When the stenosis is not marked the valves may be found normal in 
number and development. However, an arrest of development is often 
observed, two valves being present instead of three. 

As a general thing the valves are adherent at one part of their edge 
and free in the inner portion. They thus form a sort of cone, or rather 
cupola, with the convexity directed toward the artery. 

If the valves are free in their centre they form a narrowed orifice which 
diminishes the amoimt of blood passing through it in a given time ; but 
they may then dose without insufficiency. But it often hapi)ens that the 
valves have been inflamed and their edges thickened and indurated, thus 
forming a sort of diaphragm pierced by a more or less narrow opening, 
and giving rise to stenosis and insufficiency. Finally the valves may be 
very rough and even calcified. 

If the obliteration of the orifice is almost complete the artery may be 
obliterated almost entirely and converted into a simple permeable strand, 
sometimes even into a strand which is impermeable as far as the bifur- 
cation. 

The condition of the heart varies. Sometimes it is atrophied, some- 
times enlarged ; at other times one side of the heart is dilated, the other 
thickened and contracted. When the heart is opened it is often found 
that the stenosis is not confined to the orifice but afifects the inf undibulum, 
and the muscular fibres of the latter have been found increased in size in 
such case& The tricuspid valve is often opaque and thickened, a proof 
that endocarditis is frequently the primary lesion ; at other times the 
valve is imperfectly formed or even rudimentary. The right auricle is al- 
most always enlarged and its walls thickened. 

The left ventricle is usually smaller and thinner than the right, but the 
19 
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opposite condition is observed occasionally, particularly in cases of atresia 
or almost complete obliteration. The aorta is generally dilated and issues 
from one or the other yentricle, very often from both. It always retains 
the normal position with reference to the pulmonary artery. 

The perforation of the septum is situated constantly at the base, i.e., 
near the aortic orifice. It is often large enough to allow the i>assage of 
the little finger, but sometimes will merely admit a stylet. Its edges are 
more or less roughened. The remainder of the septum is often muscular, 
but it is sometimes reduced to the endocardium. 

The foramen ovale remains patent in three-fourths of the cases. The 
size of the opening varies extremely, and at times it is so large that there 
is, so to speak, no inter-auricular septum. 

The ductus arteriosus is usually dosed, but Seiler f oimd it permeable 
in an individual twenty-three years of age. When this canal is absent it is 
replaced by a remarkable development of the bronchial arterie& 

The separation of the aorta and pulmonary artery is always complete*, 
and the auricles are always separated from the ventricles by a septum, 
even when the ventricles are not completely developed. The pulmonary 
artery always takes its origin from the right ventricle, while the aorta starts 
either from the left ventricle, from both ventricles, or sometimes even from 
the right ventricla 



Symptoms and DiAONOSia 

The disturbances caused by this anomaly begin so much earlier the 
more marked the lesion. Thus, in cases of atresia or complete obliteration 
the circulatory and respiratory disturbances begin at birth. 

When the stenosis is less marked the symptoms appear at a lat^r 
period. In Landouz/s case they did not begin imtil the fifth year. We 
have seen that they may begin at a much later period, when the stenosis 
is not accompanied by perforation of the septum. 

As a rule, the first symptom which strikes the observer is cyanosis or 
bluish and livid discoloration of the integument This form of cyanosis 
persists, unlike that observed in asphyxia of the new-bom, which disap- 
pears when respiratory efforts are made. It is especially marked upon the 
lips, cheeks, nose, ears, hands and feet, and the genitals, and increases after 
movement, particularly after crying. The respirations are often short, 
and may be so interfered with as to lead to suffocation. The skin is cold 
and covered vnth perspiration. Under these circumstances the child may 
remain asphyxiated and die in collapse. 

The patient may survive if the lesion is less advanced and he is not 
carried off by an acute affection. 

Those who survive are usually apathetic ; they avoid movements which 
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increase their asphyxia, and remain voluntarily in bed. Morgagni saw a 
young girl who had remained in bed until she was sixteen years of age. 

The bluish color of the face is accomj)anied by a sort of puffiness, with 
prominence of the eyes, and often injection of the conjunctivae. The mu- 
cous membranes are also cyanotic, the gums are livid and bleed readily, 
the tongue is large and cold. The veins are turgescent, particularly in the 
upper parts of the body. The temperature of the body is lowered several 
degrees, and the children often complain of a sensation of cold. However, 
the temperature rises as high when they are affected by febrile diseases 
as it does in other children (Schroetter). 

Does the cyanosis depend solely on the stenosis of the pulmonary ar- 
tery? In my opinion it does not, for in the cases of pulmonary stenosis 
under my observation cyanosis was not present. Nor does it depend on 
the mixture of venous and arterial blood, since cases have been observed 
in which a communication existed between the two sides of the heart 
without the occurrence of cjranosis. At the present time the opinion of 
Louis * and Cruveilhier is more generally accepted, viz., that the cyanosis is 
due, as in all cardiac diseases, to deficient oxygenation on account of sta- 
sis, and consequently that it is favored by every obstacle to circulation, 
the passive obstructions on the one hand and the feebleness of contrac- 
tion of the heart on the other hand. 

Palpation often discloses a purring thrilL 

Auscultation almost always revefds a peculiar blowing murmur. It is 
situated in the middle of the cardiac region, and is scarcely heard over the 
orifice of the pulmonary artery.^ It does not occupy the site of any of 
the valvular murmurs, but is a substernal median murmur at the level of the 
insertion of the third costal cartilages. According to Roger it is propa- 
gated equally in all directions ; F6r6ol has found that it is prolonged more 
particularly in the direction of the apex of the heart 

The murmur begins and ends v^th systole, covering the first sound and 
the period of lesser silence ; it is loud, rough, and very vibrating. 

The patient complains almost constantly of dyspnoea, and suffers very 
often from palpitation with a tendency to lipothymia and syncope. He is 
very much subject to bronchitis, whidiis apt to be attended with asphyxia. 

The pulse is variable, sometimes normal, sometimes rapid. Clubbed 
fingers are often observed in these cases. The development of the children 
is usually below the average. 

Apart from bronchitis, the patients are predisposed to other diseases, 
viz., enlargement of the liver and spleen, albuminuria, and dropsy. But 
the most important complication is tuberculosis. Lebert* especially has 

> Louis : AroK G^n. de M6d., 1828. 

* Leber! : Ueber d. Einfluss d. Stenose des Conns arteriosus, des Ostium pulmonale 
tL d. Pnlmonal Arterie anf Entstehung von Tnbercolose., Berl. kiln. Wschr., 22, 1867. 
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insisted upon the frequent coinddenoe of stenosis of the pulmonary artery 
and tuberculosis. He shows that this complication has been observed 
much more frequently since attention has been called to its occurrence. 
From 1815 to 1844 it was observed 5 times in 52 cases ; from 1845 to 
1864, 11 times in 88 cases. My own investigations corroborate the fre- 
quency of secondary tuberculosis in this disease. 

It must be admitted that pulmonary stenosis^ whether congenital or 
acquired, predisposes strongly to phthisis. This fact is so much the more 
remarkable since phthisis is rare as a complication of aortic stenosis in 
particular, and of organic afifections of the heart in general, and since Boki- 
tansky thought there was an antagonism between phthisiB and cyanosis. 

The phthisis which complicates pulmonary stenosis is slow in its 
course ; it is a cheesy pneumonia with successive ezacerbationa Now, 
the latter disease, as it generally occurs, is much more frequent on the 
right side than the left, or, at least, the right lung is involved more seri- 
ously. On the other hand, both lungs were affected in the sixteen cases 
reported by me of phthisis secondary to stenosis of the pulmonary artery. 

I am confirmed in the opinion that both limgs are equally exposed, by 
the fact that in Yilligk's case, in which the stenosis affected only the right 
branch of the pulmonary artery, both lungs were affected by phthisis, to- 
gether with the larynx and intestines. 

The manner in which phthisis is produced in such cases has not been 
ascertained, though numerous hypotheses have been proposed. 

ENDOCABDmS OF THE RiGHT HeART — ^INSUFFICIENCY OP THE TbICUSITD VaLVE. 

Very few cases of this lesion have been observed ; Ebstein ' and Boki- 
tansky ' have reported examples, and a third has been observed by Prol 
Peter. 

Observation LXXiV. Foetd Endocarditis, Diagnosed before Birth by the 
Recognition of a Blomng Murmur with the First Sound ; Death of the ChUd 
during Delivery ; Autopsy; Endocarditis of the Bight Heart causing Tricuspid 
Insufficiency ; Enormous Cardiac Hypertrophy, affecting Chiefly the Eight 

Cavities. — J , seventeen years of age, entered the maternity wards at 

tiie end of January, 1880 ; has never had rheumatism. She became preg- 
nant in May, 1879. Auscultation showed the double pulsations of the loetal 
heart a little to the right of the median line, and four finger breadths below 
the umbilicu& But instead of the regular tic-tac, a loud, rough, blowing 
murmur was heard, followed almost immediately by a dry click like the 
normal second sound ; then followed an appreciable silence. This was re- 
peated about 130 times a minute. The sounds could be followed along an 
oblique line leading from the umbilicus to the left iliac fossa ; then they 



> Ebstein: Yerhandl. d. Schw. GesellsoK f. vaterlaend. Guitar, February 16, 1866. 
* Rokitanaky : Die Defecte der Scheidewande des Herzens, Pathol. -Anat. Abhand- 
long, Vienna, 1875. 
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disappeared with the foetal pulsations themselyes. Upon passing a little 
to the right of this region, toward the median line, merely the very loud 
blowing murmur was heard ; this disappeared a few centunetres further 
on. 

I thought at first that I had to deal with the umbilical souffle of Naegele, 
which is sometimes produced by compression of the funis between the f cb- 
tus and uterine walls. But this was excluded by the limitation of the mur- 
mur to the region of the cardiac pulsations of the foetus, the impossibility 
of detecting the latter independently of the bruit, and the absence of any 
uterine contractions capable of producing compression of the funia I then 
made a diagnosis of endocarditis, or rather of a lesion of an orifice. 

Labor progressed normally, and the patient was deliyered of a well- 
formed, still-born boy, who had evidently died during the last stage of 
labor. 

At the autopsy, it was found that all the foetal organs were healthy 
with the exception of the heart, which appeared to fill almost the entire 
thorax. It is almost spherical in shape, and is especially remarkable 
by the predominance of the right half over the left The valves of the left 
heart and pulmonary artery are healthy, but the free edge of the tricuspid 
valve is thickened and covered with small vegetations. 

Its upper sur&ce is roughened. The shortened and thickened chordae 
tendinese keep the vfdve applied to the ventricular walls ; in a word, tiiere 
is considerable tricuspid insufficiency. The right ventricle is dilated, and 
its walls much thicker than those of the left The following table eJiows 
the measurements of the heart compared with those of a child of the same 
weighty who died at the age of five weeks. 

StUl-bora child 
(Bndooardltifl of right heart). Child of 6 weeks. 

Weight of heart 25 grms. 16 grms. 

Yertioal diameter 45 mm. 82 mm. 

Transverse diameter of base of ventricles 40 ** 25 ** 

Thickness of walls of right ventricle 6 " 2 " 

Thickness of walls of left ventricle 4 ** 4 ** 

This hypertrophy must have been produced very rapidly, as the en- 
docarditis evidentiy had developed after the closure of the septum. (Obser- 
vation reported by Dr. H. Barth^ Interne to the Hospital) 

Stenosis and Oblitebation of the Aobtio Obifioe. 

Ck>rvisart and Meckel have observed slight malformations of the aorta, 
but these are very rare. They are found in cases in which the pulmonary 
artery is narrowed and the ventricular septum incomplete. The lesion 
often is prolonged far into the aorta. The blood then passes through the 
persistent aortic arches to enter the arteries of the body. If the septum 
is complete, the foramen ovale is open, and the blood which arrives from 
the pulmonary veins passes into the right ventricle and thence into the 
lungs, and, on the other hand, passes through the ductus arteriosus into 
the aorta. 

This lesion is always the result of endocarditis with myocarditia It 
produces such disturbance of circulation that extra-uterine life is very 
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short. However, Corvisart and Meckel have seen such patients who sur- 
, vived to the age of twelve, fourteen, and even thirty years. 

Stenosis of the Mitbal Obihoe. 

Stenosis and obliteration of this orifice are extremely rare ; in these 
oases the foramen ovale remains widely open. The interventricular sep- 
tum is almost entirely absent, or is, at least, very incomplete. 

Tbansposition of the Abtebial Trunks. 

In certain cases the aorta arises from the right ventricle, and the pul- 
monary artery from the left ventricle. In these cases the foramen ovale 
remains open, the interventricular septum is incomplete, and the two kinds 
of blood are mingled together. The pulmonary and general circulation 
are not separate, and the blood arriving from the veins in part passes di- 
rectly into the arteries without going through the lungs. In the same way 
the blood which has come from the lungs partly returns through them 
without having passed into the general circulation. 

Nevertheless, life is possible under such conditions, and Peacock ob- 
served a patient who lived to the age of thirty-two years. 

Transposition of the Yenoxts Trunks. 

In these cases the persistence of the foramen ovale permits the admix- 
ture of arterial and venous blood and partly repairs the anomaly of devel- 
opment Individuals have been known to live for a long time under such 
conditions. 
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CHAPTER Xm. 

THB CHIBP DRUGS WHICH ACT UPON THE CABDIAC MOVEMENTS. 
MODXBATOBS OF THE HeaBT. 
DIGITALIS. 

PATHOGEiffmo Effect. — 1. Effed upon the Digestive Tract. — ^In therapeutic 
dosee, the powder of the leaves often causes anorexia and a feeling of 
weight in the stomach and, in somewhat larger quantity, nausea and Yomit- 
ing. In toxic doses emesis is the rule ; in small doses, constipation is pro- 
duced ; in large doses, diarrhoea. 

This effect upon the digestive tract is less marked with the infusion, 
still less with the tincture. It is probably due to a direct irritating action 
upon the mucous membrane, as these symptoms are produced especially 
when the preparation has been introduced by the moutiL However, in« 
tolerance also occurs when digitalis is introduced into the subcutaneous 
tissue or into the veins, thus tending to show that the drug is eliminated 
by the stomach. 

2. Efect upon the Circulatory Organs. Modification of the Frequency of 
the Pulse, — ^When digitalis is given in moderate doses and progressively to 
a young and healthy individual, the frequency of the pulse is always re* 
duced, but this result is not observed until the second or third day of its 
administration. The pulse may thus be reduced to 60, 60, or even 40, per 
minute, without interfering with the individual's health. If the adminis- 
tration of the drug is discontinued, either suddenly or gradually, the dim- 
inution in the rapidity of the pulse is found to continue two days later ; 
then it gradually returns to the normal It must be added that the rhythm 
of the pulse remains intact and there are no intermissions. When given in 
toxic doses, digitalis changes the rhythm and produces intermissions. In such 
cases the pulse is not alone slow, but irregular and intermittent, and this 
intermittence is to a certain extent periodical (once in about four or oven 
three beats). 
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Some observerB state that the diminution in the frequency of the pulse 
is preceded by acceleration. I have sometimes observed this phenomenon 
when the drug was given in therapeutic doses, but I have asked myself 
whether it was not due to the excitement fdways produced in patients by 
a careful examination. I have never observed it in cases of poisoning. 

3. Effect upon the Termon of the Pulse, — ^If digitalis is given in small 
or very moderate doses to a healthy subject, the pulse appears to retain its 
force and fulnes& But if larger dose^ sufficient to produce diminution in 
the rapidity of the pulse, are given to patients suffering from febrile affec- 
tions, diminution in the strength of the pulse is observed. This phenom- 
enon is still more marked if the dose administered has product toxic 
effects. The pulse then becomes feeble and irregular, and sphygmographic 
traces show that the tension is much diminished, particularly on the second, 
third, and fourth days of the administration of the drug. 

4 Effect upon the Heart. — ^If some digitaline is dropped upon a frog's 
heart, the ventricle is seen to contract immediately at the point touched. 
But as the contact of digitaline is very irritating, the solution of digitaline 
should be injected subcutaneously, as far as possible from the heart The 
heart is then arrested in systole, before voluntary motion, sensation, and 
the other functions have been affected. Under these conditions it is found 
that the contraction of the frog's heart begins at the apex, whereas^ in the 
normal condition, it progresses from the base to the apex. King has ob- 
served the same phenomenon upon digitalized rabbits^ and he has remarked 
that the contraction of the apex precedes that of the base by three to four 
hundredths of a second. After appearing at the apex, the muscular con- 
traction shows itself in isolated places, which soon unite to form a sort of 
peristaltic movement When once contracted the ventricle remains a cer- 
tain length of time in this condition. At the next systole of the auricles 
it does not budge, and only moves on the occurrence of the second auricu- 
lar systole. Thus the ventricle has only one systole to two of the auiide. 
A little later, the ventricular contraction does not respond to the auricular 
systole, but the ventricle remains contracted while the auricles are dis- 
tended. 

But the question arises. Does digitalis act primarily on the heart or 
on the cardiac nerves? Traube, basing his views upon numerous experi- 
ments on dogs, thinks that digitalis acts primarily upon the nerve-centres, 
first upon the medulla oblongata, then upon the pneumogastric nerves. A 
second theory places the primary action of digitalis in the peripheral ex- 
tremities of the cardiac nerves and the intracardiac ganglia. But accord- 
ing to the most plausible theory, digitalis acts directly on the cardiac 
muscle& This view is upheld not fdone by experiments on animals, but 
also by the fact that digitalis produces an fdteration of cardiac rhythm as 
well as a diminution in the frequency of the pulse, and it is well known 
that the rhythm is one of the attributes of the myocardiiun. 
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• 
6. Effect on the Vaso-Motor Nerves. — Legroux reports that after the ad- 
ministration of 1 ctgr. of digitaline to a rabbity the central artery of the ear 
became filiform, and he concludes that digitalis acts first upon the sympa- 
thetic. Yulpian opposes this theory, and has shown that the drug has no 
influence on the lymph heart of the frog. 

6. Effect upon the Spinal Cord and Nerves. — ^In moderate doses, digi- 
talis produces merely ringing in the ears, sHght giddiness, yawning, and 
insomnia. In toxic dosesi, it produces an atrocious headache, vertigo, de- 
lirium, and an acute pain along the spine. Eeflex action does not appear to 
be influenced even by toxic dose& 

7. Efect upon Striated Muscles. — Animals that are poisoned by digitalis 
suffer from weakness, prostration, sometiihes from spasmodic tremor. Yul- 
pian and Gknirvat have shown that frogs, in whom 1 to 3 milligr. of digi- 
taline have been injected, lose muscular contractility directly, and that this 
cannot be attributed to arrest of the heart or an alteration of the motor 
nerve& This is proven by the fact that frogs whose heart has been ar- 
rested, or the motor nerves paralyzed by curare, maintain the muscles in- 
tact for a very long time, while iJ:^ same frogs, if poisoned with digitalifif, 
promptly lose their muscular contractility. 

8. Effect upon Temperature. — The temperature is lowered as the i)eriph- 
eral circulation is reduced. In a case of poisoning, I found that the tem- 
perature fell below 86^ while the pulse was scarcely perceptible, slow and 
intennittent. 

9. Effect upon JRespiration. — ^When the dose of digitalis is moderate, 
respiration is very slightly affected, being merely slightly slowed. When 
toxic doses are given, the respirations are accelerated, particularly in 
mammals, toward the end. 

10. Effect upon Nutrition. — ^After digitalis has been administered for a 
short time, the appetite disappears, and vomiting and diarrhoea occur. 
These phenomena, joined to the contraction of the vessels, gives the pa- 
tient the appearance of an individual who is suffering from cholera. 

11. Effect upon the Urinary Secretion. — The antidropsical effect of 
digitalis upon patients suffering from dropsy will be discussed at a later 
{>eriod. But in healthy individuals, to whom toxic doses of digitalis have 
been administered, considerable diminution and even suppression of urine 
are often observed. 

12. Effect on the Visual Apparatus. — ^This influence becomes appreciable 
only after the administration of toxic doses. According to Stannius and 
Hervieux, dilatation of the pupil is one of the first signs of intolerance. 
At the same time there is disturbance of vision which may advance to com- 
plete blindness. The eyes are injected and prominent, the pupils remain 
dilated and immovable. 

13. Effect on the Genital Organs. — Digitalis produces contraction of the 
uterine capillaries and, apart from its slowness of action, is as powerful an 
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hemostatic as ergot in arresting hemorrhages of the menopause and those 
due to fibroid tumors. 



VEBATBINE. 

Pathogbnetic EFFEcra — ^Veratrine is a drastic purgative and also acts 
upon the nervous system and the muscles, particularly the cardiac muscla 

When administered to dogs, after having produced its drastic action, 
the ftTn'mi^lq fall into a condition of prostration, marked by notable slowness 
of circulation and diminution of sensibilify. At a later period tetanic con- 
vulsions develop and the animal dies of asphyxia. 

The effects of veratrine in the human species vary greatiy according to 
the dose. In some, 3 to 4 milligr. are sufficient to produce intolerance ; 
at other times I have given 20, and even 30, milligr. without effect. 

Intolerance is shown by a feeling of heat in the stomach, soon followed 
by a burning sensation which is often accompanied by nausea and vomit- 
ing ; then colic occurs, and finally diarrhoea, which is often bloody. 

Formication in the limbs soon develops, the pulse becomes infrequent 
and irregular, the temperature is lowered and the pupils dilated, and the 
patient finally sinks into collapse. 

Bezold found, upon taking traces of the muscular contractions in frogs 
to whom veratrine had been administered, that the beginning of the con- 
traction is normal, but that the second period, during which the muscle 
returns to its former condition, is exceedingly long. This condition is not 
one of tetanus, nor is it the result of nervous action. For, if the frog is 
previously curarized and the musde thus separated physiologically from 
the nervous system, the same effect upon the muscular fibre is produced. 
In larger doses, the muscle is parsJyzed. 

When veratrine is applied directly to the heart, it produces the same 
effects as upon the other striated muscles, but death of the heart does not 
occur until two or three hours after life has ceased in the rest of the 
organism. 

The following consideration is important from a therapeutical point of 
view. Can we hope to obtain a condition of increased contractility of 
the heart without the production of distressing symptoms? We are hin- 
dered usually by the intolerance of the digestive canal, as the patient 
suffers from colic, diarrhcBa^ and even vomiting. Qreat hopes were based 
on the employment of veratrine in acute articular rheumatism, in whidi it 
was expected that the pains and fever would be relieved thereby ; but this 
plan of treatment was soon abandoned. 
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BROMIDE OF POTASSIUM. 

Pathogenetio EsTEcrrs. — ^The experimeBts of Clarke and Amorj have 
shown that this drug is absorbed by all the mucous membranes, but not by 
the integument It is eliminated with great rapidity, and has been found 
in the urine ten minutes after ingestion. The greater part is eliminated in 
twelve hours, but the remainder is excreted more slowly, and it is not rare 
• to find it in the urine on the third day after administration. 

In large doses the drug produces an irritant effect upon the gastric 
mucous membrane. 

Soon aftier administration it produces a diminution of sensibility, par- 
ticularly of the reflex sensibility of the pharynx. This anaesthesia some« 
times extends to the nasal mucous membrane and the conjunctiva. 

In moderate doses, it slows the circulation, and in certain cases suffer- 
ing from latty degeneration of the myocardium, it regulates the rhythm. 
The slowness of the pulse, which is the result of a probable action of the 
bromide of potassium upon the cardiac muscle, is aided by the fact that 
the drug contracts the small vessels and thus increases the tension of the 
blood in the vessels. 

This contraction of the small vessels and local anasmia accounts for the 
cerebral phenomena produced by large doses, and which consist of vertigo, 
titubation, somnolence, and cerebral incapacity. Attention, memory, and 
intelligence are manifestly affected, and constitute a peculiar condition 
known as bromic drunkenness. Finally, the bromide impairs nutrition 
and diminishes the quantity of urea in Uie urina 

The elimination of the drug from the skin accounts in a certain meas- 
ure for bromic acna Finally, the drug diminishes virility or extinguishes 
it entirely. 

Experiments made upon animals show that the bromide of potassium 
diminishes very greatly the reflex actions, but the mechanism of its action 
is determined with difficulty. 

In fact, when bromide of potassium, either solid or in solution, is 
brought in contact with a striated muscle, the latter loses its irritability in 
a few minutea The irritability of the mixed nerves and the spinal is de- 
stroyed in the same way. But when the drug is carried to the nervous 
elements through the circulation, the nervous functions are abolished 
successively. 

The centripetal functions are first affected, then the reflex functions of 
the spinal cord, finally the motor functions. But after reflex power is 
entirely lost, the animal may still perform certain voluntary movements. 
In these cases the muscles are affected later than the nerve& 

When the drug is carried to the heart through the circulation, the 
action of the organ is slowed upon the occurrence of insensibility, muscu- 
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lar resolution, and arrest of respiration. The contractions of the heart di- 
minish in frequency, may fall to eight per minute during the ansesthetic 
sleep into which the animal &lls, and increase in rapidity upon awaken- 
ing. If the intoxication is pushed to a fatal termination, the heart is 
arrested in systole as after the administration of digitalis, with this differ- 
ence that the rigidity ceases soon after death, and later, the heart is found 
distended with blood. 

The observations which I have made upon patients suffering from fatty 
degeneration of the hearty in which the bromide has re-established the 
cardiac rhythm, show that the myocardium is affected directly, since the 
rhythm does not depend upon the cardiac nerves. 

The drug lowers the temperature in a manner proportionate to the re- 
duction of the peripheral circulation, on account of the contraction of the 
small vessels. 

In man, the action upon respiration is scarcely perceptible, but the 
diminution of bronchial sensibility and the expiratory reflexes is readily 
observed. 

No experiments have been made upon ftnimftla concerning the pro- 
longed use of the bromides ; in man, this has been done only in cases of 
epilepsy, hystero-epilepsy, and hysteria. The term bromism has been ap- 
plied to a chronic condition similar to that produced by a slight acute 
poisoning, vnth the addition of certain phenomena on the part of respira- 
tion (a sort of chronic catarrh vnth spasmodic cough), and disordered nu- 
trition leading to emaciation and anaemia. 

In 1874 Falck advocated the theory that a part of the action of the 
bromide of potassium is due to the potassium. He based his theory on 
the fact that the potash salts are much more toxic than the soda salts. It 
must also be remarked that the soda salts, even in toxic doses, have no 
effect on the heart, temperature, nerve-centres, muscles, or the peripheral 
nerves. The potash salts, on the contrary, have a toxic effect upon the 
heart, nerves, and musdes. 

But Falck's theory is not admissible for the f oUovnng reasons : in the 
first place, bromide of potassium contains 67 parts of bromine and only 33 
parts of potassium. Secondly, if bromide of potassium is replaced by bro- 
mide of sodium, sensibly the same effects are produced, while no similar 
results ensue from the administration of some other salt of potasL It has 
been claimed also that the bromine acts upon innervation, while the potas- 
sium acts upon the heart ; this is likewise erroneous, as neither the acetate, 
sulphate, nor chlorate of potash is a cardiac depressor. 
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Cabdiac Tonics, 
oonvallabu maialis. 

A chemical analysis of this plant has been made several times. In 
1880 Yalz extracted two principles : a glycoside derived from the aqueous 
extract of the flowers and dried roots, which he called convallaramine, and 
another principle, convallarine, obtained from the alcoholic extract The 
latter has very little effect 

Stanislas Martin, who made an analysis in 1865, found that the infu- 
sion of the flowers is very add. He extracted an alkaloid which he called 
maialine (is it the equivalent of convaUaramine?) and an add called 
maialic add. 

An anfdysis had been made recently by Hardy, the chief of the analyti- 
cal laboratory of the Academy, but he could not completely isolate the 
convaUaramine of Yalz. 

Pathogenetio Effects. — According to G. S6e, one drop of the extract 
placed upon the heart of a frog acts like digitaline. At the end of one or 
two minutes the ventricle is arrested in systole and the aurides in diastole, 
though the animal retains its reflex and voluntary movements. Injected 
under the skin, the extract of the flowers acts in the same manner, though 
somewhat more slowly. 

Bogayavlenski * injected an aqueous solution into the lymphatics of a 
frog. In a little while he observed retardation vnth increased vigor of the 
cardiac pulsations. He also noted irregularity of the ventricular diastole 
from irregular relaxation of the muscular tissue. 

G. S^ describes the action of convallana upon the dog as follows : 

First i)eriod : a, retardation of the cardiac movements ; b, increase of 
arterial pressure ; c, the respiratory movements become deeper and less 
frequent 

Second period : extreme irregularity of rhythm, intermissions of the 
heart followed by rapid systoles. The respiration becoming fuller and 
slower appears at times to be arrested in a movement of profoimd inspi- 
ration. I^esis occurs during this period. 

Third period : the pressure of the blood increases, the very frequent 
pulse becomes imperceptible, the amplitude of the respiratory movements 
increasea The heart's action is first arrested, then respiration ceases. 

The therapeutic effects of the drug will be considered later. 

> M6diohi praoticien, p. 360. 1882. 
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SPBdAL TREATMENT. 

P&BICABDinS. 

TBEilTMENT OF P8EUDO-MEBIBRANOT7S FEBIOABDITIS. 

The first condition is that the patient should be kept absolutely quiet^ in 
the position which is least distressing to him. The head should not be 
raised very higL 

The senses also should not be disturbed ; no noise, light, conyersation, 
etc., and care should be taken that the patient be not subjected to any ex- 
citement 

The patient may take acidulated drinks in snudl quantities frequently 
repeated. Liquid nourishment should alone be given. 

1. Antiphlooistics. — A. Local abstraction of blood by means of cups is 
still employed at tunes in the treatment of this disease. I think that this 
is a mischievous practice, for the cups, imles9they relieve the pain, have 
no effect on the local lesion and cause wotmds which may interfere at a 
later period with the application of blisters. 

B, Mercuriah. We possess remedies which are more vigorous and 
more effective than mercurials, and the use of the latter has been generally 
abandoned at the present time. 

2. Eevulsives. — A, Blisters. Oorvisart was the first to insist upon the 
use of large and repeated blisters, and I agree entirely in his opinion. 
There is perhaps no instance in therapeutics in which such a prompt action 
of blisters is observed if care be taken to make them very large. Their 
rapid action may be noted by the application of the stethoscope to the raw 
surface. 

B. The effect of other revulsives, which are advised when the disease 
is prolonged, is doubtful Bouillaud mentions the actual cautery, moxa^ 
tartar emetic ointment, and croton oil Perhaps preference should be given 
to the actual cautery, which has such a decided action upon chronic phleg- 
masise of the lungs and pleura. 

By the side of these local measures must be placed sedatives of the cir- 
culation. 

A. The first to be employed, if the affection is painful, is the ice-bag, 
proposed by Gendrin. '^ It immediately diminishes the local pains, calms 
the tumultuous pulsations of the heart and the extreme anxiety of the pa- 
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tieni As a rule, also, its refrigerant action diminishes the febrile move- 
ment in a little while and lowers the frequency of the pulse." 

The ice-bag should not be applied too long, in order not to depress the 
patient The pulse and temperature should be watched and the bag re- 
moved as soon as they return to the normal In some patients the effect 
is obtained in less than an hour ; in others, two or three hours are required. 
After this if the reaction is moderate and develops slowly, it is not neces- 
sary to make a fresh application ; if this does become necesdary, its effects 
should be graduated by making less prolonged applications or gradually 
elevating the temperature of the mixture. This measure is not contra-in- 
dicated by complication with pneumonia or pleurisy. 

B. Dzgitalia, The great frequency of the pulse which is often observed 
in pericarditis shows that the pains and the sensibility of the pericardium 
produce a reflex action which passes through the pneumogastrics and is 
reflected to the accelerator nerves or the sympathetic. This sensibility 
may be moderated by the use of digitalia As a rule, small doses will suf- 
fice. In Germany it is given in large dose& 

I believe that small doses of digitalis may be useful, but that it is bet- 
ter to employ the ice-bag, or wine or opium internally, but I do not think 
that the large doses recommended by Friedreich are Justifiable. Bauer 
also states that digitalis in large doses is a sovereign remedy, but that it 
should be discontinued as soon as the pulse is reduced in frequency or 
becomes irregular. 

C. Veratrine has been proposed by Friedreich to replace digitalis. 
This drug possesses the double effect of relieving the pains and reducing 
the pulse and temperature. It should be given in pills or granules, and, 
if weU tolerated, the dose may be increased to thirty, even fifty milli- 
grammes. 

D. Hydrocyanic add has been proposed by Stokes, but timidly, as this 
is a dangerous remedy. Five to t^i drops of the medicinal solution may 
be given without fear. 

The pain may be relieved by the administration of opium internally, or 
subcutaneous injections of morphine. Insomnia may be combated by 
hydrate of chlond in doses of one to four grammes. 

The depression of the vital energies should be combated by wine, 
brandy, champagne, pimch, sulphate of quinine, musk ; if chilly sensations 
are marked, by subcutaneous injections of ether or camphor. 

TBEATMENT OF SEBOUS PEBICABDITI8. 

When the diagnosis of pericarditis with effusion has been made, very 
little can be expected from antiphlogistics or revulsive& 

A. Permanent application of blisters has been employed, but generally 
proves insufficient 
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B, Dinretics (squills, nitirate of potash, acetate of potash, etc) and 
hydragogue cathartics (jalap, scammony, colocynth, elaterium, eta) have 
also been employed. 

(7. Puncture or Paracentesis. The first puncture of the pericardium 
was made by Schuh in the service of Professor Skoda, and since that time 
it has been performed a number of times. 

The following rules will serve as a guide in such cases : The opening 
should always be made to the left of the sternum. In ox)erations made on 
the right side, along the sternum, the patients have died suddenly. In 
one case the trocar, which was introduced near the sternum in the third 
intercostal space, passed directly into the right auride. In another case 
the trocar remained engaged in the adhesions in front of the right auricle 
and produced arrest of the heart's action. The point on the left side 
selected by almost sJl operators is the fifth, more rarely the fourth or 
sixili, intercostal space, according as the pericardial region is more or leas 
enlarged. The site chosen is more or less remote from the sternum, ac- 
cording as we wish to avoid passing through the pleura or not. Jobert, 
in order to avoid the pleura, makes the puncture d otm. from the mediaa 
line, i.«., 1^ ctm. from the edge of the sternum. Trousseau operated in 
the same way, taking care to avoid the internal mammary artery, which 
passes about 1 ctm. from the edge of the sternum. But if we believe with 
Eoger that there is little risk in perforating the pleura, we may operate 
farther from the median line. In fact, the more we approach the apex 
the less the danger of wotmding the heart 

Aran punctured at 5ctm. from the medianline, Fr^myandHeger at6 ctm.^ 
Chairon at 7 ctm., and Bendu at 8 ctm. in the sixth intercostal space. 
I believe with Eendu that the puncture should be made as &r as possible 
from the median line, i.e,, at the apex, or, if possible, outside of the apex. 

Having chosen the site for the operation, how should this be per- 
formed? Trousseau and others first made an incision layer by layer; 
then, having reached the pericardiimi, they satisfied themselves that the 
membrane was raised by fluid before opening it 

To make a positive diagnosis, and to determine whether the site chosen 
for the operation is suitable, I cannot recommend too strongly a prelim- 
inary explorative puncture with the hypodermic needle. 

At the present time, thanks to the small diameter of the needles (2 
mm.) used in performing aspiration, the puncture is effected with the 
greatest ease. 

The sharpness of the needles and their readiness of entrance enables 
us to advance slowly, and to arrest and even withdraw them, if the slight- 
est alarming symptom should be produced. Soger also states that experi- 
ments on animals would lead us to think that if the needle touched the 
heart the puncture would only be superficial, and would not be so serious 
as might be feared. 
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When the canula is introduced, if aspiration is hot performed the 
fluid flows at first in an interrupted spurt, then in drops. This proves 
that the fluid is escaping from the pericardium. When the pimcture is 
made in hydrothoraz the jet is at first continuous, then it becomes jerky, 
finally intermittent. In the former the jets correspond to the pulse, in 
the latter to the respiratory movements. 

It must not be forgotten that adhesions form almost constantly in peri- 
carditis, and the trocar should be left in place for an hour or even an hour 
and a half in order to give the fluid time to run out. 

This is preferable to aspiration, which gives rise to a sort of cardiac 
adhesion after the greater part of the efiEusion has escaped. 

Hie quantity of fluid which may be withdrawn varies from 300 grms. 
(Trousseau) to 950 (Bendu), and even 1,500 grms. (Hindenlang). The 
fluid is serous and dightly sanguinolent, and coagulates with great rapid- 
ity. Pus has been removed in two cases, one reported by Aran and the 
other by Beiz and Levison. 

These writers injected a fluid of the following comx>osition : water, 50 
grms. ; tincture of iodine, 15 grms. ; iodide of potassium, 1 grm. 

As a rule, the patient 6zx)erienoe an almost immediate relief, but this 
is by no means permanent. The fluid is often reproduced, perhi^ more 
abundantly than before. 

It must be confessed that few of the patients operated upon recover, so 
that paracentesis of the pericardium merely constitutes a last resort when 
the effusion threatens to suffocate the patient 

Tbeatment of Ekdocabditis. 

The endocarditis may appear at the beginning and constitute the sole 
disease, or it may be merely the first manifestation of an acute rheuma- 
tism which, in a few days, will attack the jointa At other times, endo- 
carditis appears at a later period as one of the symptomatic affections of 
rheumatism, gonorrhoea^ scarlatina, variola, rubeola, erysipelas, diphtheria, 
nephritis. 

Many have maintained that ^ such cases, treatment vdth sulphate of 
quinia, nitrate of potash, tartrate of soda, will prevent the development of 
endocarditis. Strieker has claimed similar results from the use of salicy- 
late of soda. Unfortunately, however, none of these claims can be sub- 
stantiated. 

After the ^idocarditis has develoi)ed it should first be treated locally, 
the best means being the application of a blister as large as the prsBcordial 
region. Bouillaud applied daily to the raw sur&ce 40 to 60 ctgrms. of 
powdered leaves of digitalis, the irritating action of which maintained the 
vesicant action. 

As in pericarditis, the general treatment includes at first rest and the 
20 
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preyeniion of excitement^ suoh as lights i^oand, oonversation, etc^ then 
cool, acidulated drinks. 

The administration of saliojlate of soda and sulphate of quinine may 
be continued if it appears to act &Yorablj upon the rheumatism and if 
the cardiac agitation is not great, if the pulse is not too frequent and is 
regular. 

Tincture of digitalis may be administered in doses of 20 drops or 1 
grm., repeated at first twice a day, and gradually increasing the dose. 
But it must not be forgotten that the drug requires at least twenty-four 
hours before its effect becomes perceptible ; we should therefore wait two 
days before increasing the dose. When its effect has been secured we 
may diminish or entirely suspend it^ until after the lapse of a few days its 
effect begins to subside. 

The other cardiac sedatives, such as veratrine, bromide of potassium, 
chloral, are far from rendering the same services. Oonvallaria has i^ 
peared to me to regulate the action of the heart in such cases and to 
stimulate the patient, but my experience dates back only six months — an 
insufficient period. 

After sedation has been obtained by any of these means we should 
hasten to employ tonics, particularly the ferruginous preparations, which 
are cardiac sedatiyes. The perchloride, citrate, and pyrophosphate of 
iron may be employed* 

Treatment of ULOEBATiyE ob Infectious Endooarditis. 

This disease terminates almost always in death. The following reme- 
dies haye been employed in its treatment : 

1. Externally, the ice-bag. 

2. Internally, antiseptics. 

A. Salicylate of soda, in doses of 6 to 12 grms. 

B. Benzoate of soda, in doses of 4 to 10 grms. 

C. Sulphate of quinia, in doses of 2 to 4 gnns. 

2>. Tincture of digitalis, in doses of 2 grms., or the infusion, 50 to 75 
ctgrms. 

E, Camphor, in doses of 50 ctgrm& to 1 grm., in an emulsion made 
with the yolk of an Qgg. 

F. Musk. 

O. Carbonate of ammonia. 

K Corrosive sublimate, in the form of Van Swieten's solution.' 

> Biokloride of meronzy, 1 grm. ; alcohol, 100 gnnB. ; water, 900 grms. 
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CHAPTER XLIV. 

HYGIB5B m HEABT DISBASB. 

When a patient is oonvaleeoent from an acute disease which has left oy&c a 
cardiac ^esion, particularly of the -valvesy he will do well during repose if 
the other organs of circulation are in a good condition and perform their 
function in a satisfactory manner. 

But if the equilibrium is disturbed by excitement^ or if the organism 
must perform some work which demands a certain effort, the insufficiency 
of the heart is speedily manifested by dyspnoea and palpitations. 

In order not to overwork this organ, we must select for the patient those 
conditions in which the heart requires the least expenditure of force. 

In the same manner, it is evident that in the treatment of the accidents 
which are secondary to diseases of the heart the treatment consists less in 
strengthening the heart than in removing the fresh obstacles which it must 
overcome. 

We will now consider the daily hygiene during the period of tolerance. 

The first advice which should be give^ to the patient is that he rise 
early. The first rule of hygiene is the avoidance of the obesity which is 
one of the chief annoyances of patients suffering from cardiac disease. 

A. Toilet ; Hydrotherapy. — The patient should accustom himself grad- 
ually on rising to the contact of cold water, its temperature being made 
lower every day. The reflex impression made upon the heart by cold 
water ceases very soon, as has been proven by Meury, Bouillaud, Aubur- 
tin, Hirtz, and othera 

The patient may without fear employ cold washings at a temperature 
of 12 to 16° C. If we desire to employ hydrotherapy in its entirety we 
should begin with vigorous frictions for a few seconds with a wet cloth. 
At the end of a few days we may begin vrith a douche of a few seconds' 
duration, or with the alternating douche (warm and cold) if it is followed 
by slight reaction. It has been found in sJl hydropathic establishments 
that the impression produced by cold water is greatiy diminished if the 
cold douche has been preceded by a warm one (30 to 32"^). 

But tolerance is established so quickly that at the end of a week the 
patients endure a cold douche, lasting one to one and a half minute, upon 
the prsdcordial region. 
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Age does not constitute a hindrance, and Fleuiy mentions cases of pa- 
tients sixty years old who employed hydrotherapy successfully under 
these circumstances. It must be remembered, however, that though the 
douche may be cold, the air of the room must be waruL If the room can- 
not be heated, reaction should be established by warm foot-baths. 

B. J9a/A«.— Baths may be classified as cold (0 to 26'*), tepid (25 to 3(y*), 
and warm (30 to 40°). The cold bath does not agree with cardiac patients, 
as it prbduces congestion of the internal organs and causes retardation of 
the circulation and interference with respiration. At the moment of reac- 
tion the pulse becomes someidiai fuller and more frequent 

Cold baths, therefore, should not be recommended imless the water has 
a temperature of 25*^, the air is very warm and calm, and the bath is very 
short Reaction will be facilitated by a warm room, foot-bath, warm 
dothes, etc 

Tepid or warm baths may be permitted under the condition that they 
do not last more than fifteen minutes and are not repeated oftener than 
once a week. 

G. Hot-air Bath, — This bath is tolerated oomparatiyely well by old 
people and patients affected with heart disease, provided they do not suffer 
from aneurism. The patient may take the bath if the temperature of the 
air does not rise above 55^ C. Perspiration may be facilitated by the in- 
gestion of cold water ; the bath may end with rubbing, and, if necessary, 
with a shower-bath lasting a few seconds. The cold plunge and massage 
should not be employed. Not that massage is not good for these patients, 
but it should be performed at anothw period, in order not to induce too 
much fatigue. 

2>. Vapor Bath. — A vapor bath, in ^hich the patients are suffocated 
by the entrance into the bronchi of hot air saturated with vai>or, is not to 
be thought o£ But they may be encased in a vai>or bath if the head is 
free and they are enabled to breathe the dry air of the chamber. 

K Compressed-air Baths, — ^These baths, which are so useful in emphy- 
sema and catarrh, even if there is beginning dilatation of the right heart, 
are absolutely interdicted in patients suffering from cardiac diseasa 

F. Clothing. — Two points should be considered. In the first place, 
the patient should avoid constriction either around the neck, waist, or limb& 
Females should avoid compression of the chest or liver by corset& This 
effect of the clothing is so great that A. Meyers ' has called attention to the 
frequency of cardiac affections in the English army, and regards as an im- 
portant cause the constriction of certain parts of the body by the equij)- 
ment 

O. Regimen, — The diet should be of such a character as to avoid obes-^ 

< A Meyers : On the Etiology and Prevalence of Heart Disease among Soldiers. 
1870. Quoted by Beaometx: Clinique therapentique, t i, p. 17. 
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itj. The paiient should drink as litUe ^vfater as possible. He should take 
nothing in the morning, or perhaps a little black coffee with some toasted 
bread or a. biscuit At other meals he should abstain from feculent or 
farinaceous substances, as these require a large amount of water for their 
digestion. 

The patient should not take more than 200 grms. of bread daily. He 
may eat sJl kinds of meat game, fish, and shell-fish ; also fried or baked 
potatoes, and bean& He should abstain as much as possible from fatty 
articles, butter, and oil Nuts, dried fruits, and cheese are allowed for des- 
sert About a bottle of wine may be taken daily ; brandy must be taken 
in great moderation. He should not drink cofifee unless it is weak and 
does not produce palpitation& Few sweetmeats are permitted. After 
dinner, a little tea, coca» or guarana. The patient may also take a little 
cognac or aromatic liqueur such as cura9ao, chartreuse, etc. 

In order to obviate the constipation which may arise from such a diet 
a pill may be taken at night containing podophyllin, or aloes, scammony, 
etc 

ff. Tobacco. — This should be used in great moderation, as it is capa- 
ble of producing angina pectori& 

/ Exercise. — The patient should take moderate exercise— for example, 
walking on a level surface. Billiards forms a very good method of exer- • 
cise, if the air of the room is not impregnated too strongly with tobacco. 

Manual exercises, like piano-playing, may be continued, but all forms 
of exercise which require effort^ such as running, jumping, dancing, swim- 
ming, fencing, and particnlariy riding, must be strictly interdicted 

J. Social Life. — Patients suffering from heart disease should be spared 
all forms of excitement The sexual rdations should be very moderate ; 
more than one disease of the heart has been reyealed by an attack of suf&>- 
cation occurring after coitus (Oulmont). 

Many professions cannot be practised by these patients. They cannot 
be soldiers or sailors, still less physicians, surgeons, or eren accoucheurs. 
They can scarcely endure the excitements of business, as in the stock 
exchange, etc 

K. Passive Exercise. — Carriage-riding is not injurious, if there is not 
too much jolting. Massage, especially when it consists of friction of the 
limbs in the direction of the venous circulation, furnishes the patients with 
a sort of accessory venous heart and <loes them the greatest good. 

L. Temperature. — Patients suffering from heart disease dread the cold. 
It is well to advise them to pass the winter in a mild climate, like that of 
Cannes, Nice, Menton, Hy^res, Algiers, Madeira, particularly as the salt 
air is beneficial to them. 

if. AltUude. — Diminution of barometric pressure is tolerated very well 
by the patients. They may live with benefit in moderately elevated locali* 
ties— for example, 300 to 600 metres — but only under the condition that 
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they have leyd walks, which render it mmeoessaiy to asoend or descend 
in order to obtain exercise. 

N. Whey Cure. — ^Whey is difficult to digest, particularly at the outset, 
and it must be mixed, usually, with mineral waters (Cteisshuebel, Johan- 
nisbrunnen, Tatmansdorf), or witii sodic chloride waters, charged with 
carbonic acid (Nauheim, Schwalheimy CByenhausen). This cure is com- 
posed of drinks and bath& 

It Ib a remarkable fact that a whey bath causes a rapid diminution in 
the rapidity of the pulse. This plan of treatment is also laxative in its 
action and relieves the congestions which are secondary to heart disease. 

0. Orape Cure. — ^This fulfils almost the same indications as the whey- 
cure. Under its influence the circulation becomes more active at first, 
the pulse acquires greater amplitude and force, the face assumes a better 
color, the skin is more active, and the patient has a feeling of increasing 
strength. Then the secretions increase, the urine becomes more abundant, 
the patients have free evacuations from the bowels, and sometimes slight 
diarrhoea. 

The quantity of grapes consumed daily varies from 1^ to 4 kilo& A 
small quantity is generally taken at the beginning, perhaps ^ to 1 kilo. 
When a greater amount is taken the daily ration is divided into three 
parts, each of which is taken about half an hour before meal& Itmust be 
remembered that the grapes taken early in the morning have a greater 
diuretic and laxative effect In some parts of Germany the juice ex- 
tracted from the grape by means of a press is administered. 

Sometimes the diet consists exclusively of grapes ; at other times, other 
articles of food are allowed. In such cases we begin with v^etable food, 
and then allow white meat ; at a later period dark meat ia allowed. 
Toward the dose of the treatment wine, coffee, and tea are also allowed. 

The duration of the cure varies from three to six week& It is contra- 
indicated by pregnancy. 
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CHAPTER XLV, 

TBBATMENT OF THE GLOSB OF THB P£!BI0D OF TOLBRANOE. 

At the end of a longer or shorter period, but which, under certain circum- 
stances, may last for a number of years, the heart no longer is able to fulfil 
its functions, either because it is overworked and is beginning to degener- 
ate, or because disturbances have arisen in the organs through which it 
must circulate. The treatment presents two indications : The first consists 
in sustaining the heart and relieving the palpitations and dyspnoea ; the 
second, in causing the disappearance of the secondary complications which 
create new obstades to the circulation. 

TsKkTMSST OP Palpitationb— Oardiao Modbratdbs. 

The first means to be employed is rest in the horizontal position, the 
head being a little elevated. Cool drinks should then be given and solid 
food in small quantities. At the end of a few days the cardiac rhythm is 
improved ; we may then judge more readily of the cardiac affection. 

The drugs which regulate the circulation are called sedatives. 

A. DiorrALES. 

Adminiatration by the Mouth,— Powdered digitalis leaves are an unre- 
liable preparation ; they may be given in the form of pills, but are poorly 
tolerated by the stomach on account of their irritating action. 

To relieve the palpitation of this period, in which the heart begins to 
lose its force and rhythm, the tincture of digitalis should be given in doses 
of 25 drops, once or twice a day, and then gradually increasing, if the effect 
is not produced, up to 100 or even 150 drops at a dose. But before digi- 
talis is administered we should endeavor to relieve any congestions or 
dropsies which may be present, and should delay the use of digitalis until 
somewhat later. 

If the cardiac affection is less advanced and none of these secondary 
disturbances have been produced, digitalis may be given from the start in 
small dose& 

It will be found that one, two, or even three days elapse before its effect 
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upon the pulse is manifested. On the other hand, when this effect has 
been obtained, it is prolonged for several days after the administration of 
the drug has been discontinued. This is due to the fact that digitalis is 
eliminated more slowly than it is absorbed, and that it accumulates, there- 
fore, in the organism. This occurs so much more readily if the kidneys 
are diseased and interfere with its elimination. 

Accordingly, when a notable reduction in the number of pulsations has 
been effected, the use of the drug should be discontinued, or at least di- 
minished. 

Digitaline may also be em^doyed. The preparatiims used are tiiose of 
HomoUe & Qu^venne, Merck, and NativeUe. All three preparations are 
activQ, but that of NativeUe, to judge from my experiments, is the most 
constant and regular in its action. 

Administration through the Integument. — ^I have frequently rubbed in 
the tincture of digitalis in the cardiac region, and have so often seen the 
patients relieved and the rapidity of the pulse appreciably diminished in 
consequence that I do not doubt the possibility of absorption in this way. 
But it must be remembered that there is no comparison between the effect 
obtained by this means and that secured by the internal administration of 
the tincture. 

Brown ' ond Beynolds' have obtained a diuretic action and a marked 
diminution of the rapidity of the pulse, at the end of an hour, by the ap- 
plication to the belly either of flaxseed poultices to which the tincture has 
been added, or of poultices made with the fresh leaves and boiling water. 

Tourangin and Dujardin-Beaumetz have also observed a noticeable 
effect in young subjecta 

Subcutaneous Administration, — In my experiments on dogs to which an 
alcoholic solution of digitaline has been administered subcutaneously, this 
has constantly given rise to local irritation, and so often to diffuse phleg- 
mons that I have been careful not to make such injections in man. This 
has been done, however, by Otto and Wilkowski, and has resulted in ter- 
rible accident& Gerber and Eulenburg have employed it, but have not 
obtained favorable result& 

Gubler has succeeded in making this injection more tolerable by re- 
sorting to the following formula : alcohol, 50 grms. ; digitaline of HomoUe 
h Qu^venne, 0.10 grm. ; dissolve and add water 50 grms. A gramme of 
this solution contains one milligramme of digitaline. Gubler made the 
subcutaneous injections in the region of the back, and these gave rise to 
no bad results, although they were repeated as many as sixteen times in 
one patient. 

ContrO'indications. — It has been said that digitalis should not be given 
to those suffering from fatty hearty since under such conditions it no 

1 Brown : Med. Times and Gai., 1868. ' Reynolds : The Ltnoet, 1868. 
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longer acts well and exposes the patient to the danger of poisoning. I be- 
lieve that this a mistake. When digitalis no longer acts it is not because 
there are no more healthy heart-fibres, but because the obstructions to 
circulation in the limbs and viscera are such that the remaining fibres 
have no power to overcome them, even with all their energy. In such 
cases we must remove the infiltrations by punctures in dependent parts 
and replace the digitalis by opium. 

It has also been said that digitalis is dangerous at the beginning of 
aortic insufficiency. It would be more correct to say that it is useless, as 
the pulse is then regular and sufficient But digitalis again becomes use- 
ful at a later period, when the hypertrophied heart begins to give out 

B, BBOMIDE OF POT ASSIUIL 

Gkibler was the first to employ bromide of potassium in order to relieve 
palpitations of organic origin, giving it in doses of 2 to 4 grm& His ex- 
ample has been followed by O. S4e, Dujardin-Beaumetz, and mysell 

C. GHLOBAL. 

The depressing action of chloral on the heart is perfectly well known. 
It is known that an animal poisoned with this drug dies from paralysis 
of the heart, the ventricles and auricles being distended by black blood. 
When it has entered the blood in a certain quantity it alters the blood* 
globulea 

By this action on the blood chloral may stimulate the medulla oblon- 
gata or the central origin of the spinal accessory nerves ; it may also act 
on the cardiac ganglia and the myocardium itsell Finally, it may para- 
lyze the peripheral vessels and thus px)duce notable weakness of the move- 
ments of the heart 

Accordingly, chloral acts upon the heart by depressing it, and this 
action may advance to the production of paralysis of the organ. 

It follows that chloral is a valuable agent in producing sleep in those 
patients who are deprived of it on account of the violence of the palpita- 
tions, but that this drug becomes more dangerous than digitalis when the 
degenerated heart has reached a condition of asystole. 
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CHAPTER XLVL 

TREATMENT OF CABDIAO DISTRESS AND ASTSTOLE. 

As in the preceding chapter, we must here take into consideration the 
dyspnoea which is due properly to the cardiac affection, and not mistake it 
for the dyspnoea produced by the lesions which are the cause or conse- 
quence of the heart disease. Thus, the dyspnoea due to secondary pul- 
monary congestion should be treated at the beginning by drj cups, 
bleeding, and tannin ; the dyspnoea due to pulmonary oedema calls for 
vesicants and diuretics ; that due to hydrothorax requires paracente- 
sis ; ursemic dyspnoea may be treated by the milk diet and bromide of 
potassium. 

The latter variety is particularly apt to be mistaken for cardiac dysp- 
noea strictly speaking. Cardiac dyspnoea is, in the beginning, only marked 
during effort At a later period it becomes marked during left decu- 
bitus when hypertrophy occurs, and during right decubitus when tricuspid 
insufficiency from dilatation has supervened ; finally, it passes into orthop- 
noea, and the patient is obliged to assume a sitting posture, especially 
after notable pulmonary oedema has developed. 

Ureemio dyspnoea, on the contrary, develops suddenly in paroxysms 
of distress which, up to a certain pointy resemble asthma. These parox- 
ysms occur particularly at the period when the patient is about to fall 
asleep and ceases to contribute voluntarily to respiration. The patient 
is then seized with dyspnoea and nightmare, which awaken him with a 
start. 

I will here repeat my previous advice that» before treating the cardiao 
disturbance directly, we should combat the abnormal obstructions to the 
general circulation. 

From a therapeutic point of view, we must include in one diapter the 
phenomena of asystole, i.«., dyspnoea, lipothymia^ and syncope. We now 
no longer desire to depress the violence of the cardiac impulses, but, on 
the contrary, to stimulate them. This indication is fulfilled by the class 
of stimulants which may be administered by the mouth, the respiratory 
passages, and the subcutaneous connective tissue. 

Those administered by the mouth include wine, alcohol, coffee, ether, 
and the diffusible stimuluit& 
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The richer a wine is in alcohol, the better adapted it is to our present 
purpose. It is also important that it contain as little sugar as possible ; 
in this respect, white wines are better than the red. Finally, warm winQ 
is more stimulating than cold wine. 

The following table gives the proportion of alcohol in the different 
wines to 100 parts by volume : 



Marsala 2409 

Lissa 23.41 

Port 23.99 

Madeira 22.27 

Sheny 19.87 

Teneriffe 19.79 

Lachiyma Christi 19.70 

White Constance 19.76 

Bed Constance 18.92 

Muscatel 18.26 



Roussillon 18.13 

White Hermitage 17.26 

Madeira Malmsey 16.48 

Bordeaux 16.10 

Sauteme 14.22 

Burgundy 14.67 

Bhine 12.08 

Tokay 9.88 

Moselle 8.00 



ALCOHOL. 

Alcohol taken as a drink should mark 36 to 60^ at the most In this 
grade of density it produces, at the moment of deglutition, a sensation of 
heat in the throat, pharynx, and even in the stomach. When cognac is 
old and of good quality, its topical action on the mouth and pharynx is 
very little marked, and the sensation of heat does not develop in the 
stomach. 

When alcohol is ingested in too great a degree of density, particularly 
if large quantities are taken, it coagulates the gastric mucus, destroys the 
X)ep8ine, arrests digestion, and the indigestion leads to vomiting. 

In moderate quantities it facilitates digestion and stimulates the solar 
plexus, one of the centres of action of the sympathetic nerve, i.e., of the 
accelerator nerves of the heart 

Alcohol is absorbed by the stomach, but if the quantity is considerable 
it passes into the intestines and there is absorbed in great part by the 
veins ; perhaps to a slight extent by the lymphatics. 

After it has passed into the blood its action is very little known. All 
that can be said is that when alcohol is absorbed in large quantities, the 
arterialization of the blood-globules upon contact with oxygen is dimin« 
ished (Brouardel, Joufi&oy). 

In moderate doses it stimulates the circulation and respiration, mating 
the inspirations fuller and more frequent ; at the same time the quantity 
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of oarbonio acid exhaled is dimini&hed. It also increases the evolution of 
animal heat 

Alcohol stimulates the peripheral circulation and the muscular energy. 
It also acts in this manner if taken in sufficiently large quantities to pro- 
duce the first stage of intoxication ; but if given in still larger quantities it 
depresses all the function& 



ETHEB. 

Ether can only be taken internally in the form of capsules or pearls. 
Its action imder such circumstances in the stomach can readily be deter- 
mined by placing a capsule in water at the temperature of 40°. At the 
end of a few seconds imder the influence of tiiis temperature, a littie 
vapor of ether forms within the capsule and breaks that portion of the 
capsule which is thinnest or most softened by the water. A filiform jet 
of liquid is produced, but is converted suddenly into vapor aod causes a 
sort of explosion. 

When this enormous production of vapor occurs in the stomach it is 
manifested by a sensation of heat and tension, and also by a few eructa- 
tions of vapor of ethejr. 

This agent is an excitant of the circulation and calorification ; it is at 
the same time an excitant of respiration. From the promptitude with 
which it relieves patients suffering from asystole, it may be supposed 
that this is due to the rapidity of its difEusion. The slight duration of its 
action may be explained by its ready elimination through the respiratory 
passages. 

OOKVALLABU HAIAUS. 

It is evident^ from what I have said about the pathogenetic action of 
this drug, that it is a true heart tonic, particularly of the myocardium. 

It must be employed in large doses. I am in the habit of prescribing 
the tincture in doses of a teaspoonful taken in half a glass of sugar-and- 
water. This dose may be repeated twice a day in cases of cardiac ataxia 
or arhythmia. 

Stimulants Administebed by Inhalation. 

ETHEB. 

When the vapor of ether is inhaled in small quantities to avoid produc- 
ing anaesthesia, it is found that one of the first effects is to raider the 
peripheral circulation more active. The l^rain is stimulated and, at the 
same time, the reflex acts are diminished. It is this effect which we en- 



Digitized by VjOOQIC 



TREATMENT OF GABDIAC DISTRESS AND ASYSTOLE. 817 

deavor to obtain in carcBac asystole by the inhalation of ether. This meas- 
tire is usef 11I9 but its effect is short and wears off at the end of a certain 
period. 

OHLOBOFOBM. 

Yergely has employed inhalations of chloroform in order to relieve car- 
diac dyspnoea accompanied by violent palpitation& He concludes from his 
experiments : 1, that heart disease is not a contra-indication to the use of 
anaesthetics ; 2, that chloroform acts as a sedative in these affections ; 3, 
that it should be administered with caution. This writer has found chloro- 
form serviceable in relieving attacks of angina pectoris. 

MlTUiTE OF AMTL. 

Pathogenetio AcnoK. — ^When the vapor of nitrite of amyl passes into 
the nasal fossae it causai a sensation of coolness, but this ceases at the 
throat and, unlike chloroform, does not pass into the bronchial rami- 
fications In the pharynx and laiynx the sensation is rather that of tick- 
ling ; it often excites cough. Almost at the same time a feeling of fulness 
is felt in the head and even more in the face, as if wine had been taken in 
excess. The face is soon injected, the eyes shining. Theturgescence and 
redness of the face increase rapidly, and soon exceed that produced by 
emotional excitement Not alone the superficial capillaries, but all the 
vessels of the head — arteries, capillaries, and veins — are in a condition of 
manifest tension. The carotids pulsate with vigor ; the pulse is accelerated 
and often exceeds 100 per minute. 

It is a striking fact that the phenomena produced are limited to the head. 
At the end of four or five minutes the stimulation diminishes, and in 
about ten minutes more all is over. No vertigo is experienced during the 
entire period, unless the inhalation of the drug is continued too long. 

I have frequentiy employed this drug in advanced cardiac disease, when 
the patients suffered from lipothymia, and particularly in attacks of angina 
pectoris. Unfortunately the action of nitrite of amyl is fleeting, and it can 
only be used from time to time to counteract attacks of weakness or syn- 
cope. Under these conditions it is a valuable auxiliary. 

StDCULANTS APHDnSTEBED B7 THE SdBOUTANBOXTS CoNNEOTIVB TiSSUE. 

MOBFHINB. 

These were first employed by Levy to relieve attacks of cardiac distress. 
Huchard has insisted particularly upon their efficacy in relieving the cerebral 
anaemia secondary to aortic affections and to asystole. According to him, 
morphia congests the brain, thus relieving the cerebral anflemia, and conae- 
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quently the dyspnoea. In 1877 Ghibler drew a parallel between the indi- 
cations for subcutaneous injections of morphine and digitali& He comes 
to the conclusion that digitalis is useful at the close of the period of toler- 
ance, and that, at a later period, recourse should be had to morphina 

In fact, hypodermic injections of morphine, given during the period of 
cardiac cachexia, relieve the patients so much that they imperatively de- 
mand them« 

From a theoretical point of view it may be assumed that morphine 
constitutes an excellent vaso-dilator which, on account of the dilatation of 
the peripheral vessels, causes diminution of the intravascular tension and 
of the number of cardiac pulsationa However this may be, hypodermic 
injections of morphine render the greatest service in cases of cardiac 
dyspnoea and asystole. 

BTHEB. 

Hypodermic injections of ether, recommended recently by Vemeuil, 
may be used in the same manner as morphine. These injections will 
stimulate calorification and the circulation, but they do not possess the 
same virtues as injections of morphine. 
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CHAPTER XLVn. 

TREATMENT OP HYPERTROPHY. 

It must not be forgotten that hypertrophy is always secondary. Con- 
sequently, when it is the result of disease of some other organ than the 
heart, this affection should be treated at the same time. 

We refer here to hypertrophy caused by a lesion of the heart itself, 
either of the valves or muscular tissue. It has been frequently said that 
the heart hypertrophies in order to establish a sort of compensation, and 
this process has even been called providential This view would be correct 
if the hypertrophy remained stationary ; but experience has shown that the 
excess of work imposed upon the heart finally deteriorates its fibres, which 
become changed either by fatty degeneration or by the process of irrita- 
tion of the connective tissue, which develops excessively and finally strangu- 
lates the muscular fibres. 

If it is true that this degeneration occurs especially when the other or- 
gans of circulation lose their elasticity and contractility on account of age, 
it must also be added that the arthritic, alcoholic, or syphilitic diathesis 
often hastens this form of senility of the organ, and that, finally, the heart 
may rapidly undergo change if the cardiac obstacle is considerable. We 
should therefore endeavor to relieve the latter, in order that the degenera- 
tion may occur as late as possible. 

Iodide of potassium, which is administered in a routine manner in all 
hypertrophies, may be of some service also in cardiac hypertrophy. 

To my great astonishment, I have seen blowing murmurs, due to or- 
ganic disease of the heart, diminish and finally disappear for a long time, 
in individuals leading an equable and regular life, under the influence of 
hygiene and treatment But this is an exceptional result, and one upon 
which we cannot rely. 

A certain distinction must be made between the different forms of car- 
diac hypertrophy. 

Hypertrophy secondary to mitral lesions, if these are not very extensive, 
offers the patient the best chance for prolonged life. As is well known, 
they predispose to stasis of blood, and consequentiy to congestion and 
dropsy. In these cases cardiac moderators exercise a great influence and 
may be used for a long time. 
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When, on the contrary, the hypertrophy follows a lesion of the orifice 
or beginning of the aorta, the ansemia, which is so often present, indicates 
that recourse should be had to ferruginous preparations As these prepa- 
rations, in large doses, act as sedatives to the circulation, we should rely upon 
them and not upon digitalis, which is poorly tolerated by these patients. 

The soluble preparations are the best in such cases, viz., the tartrate of 
iron and potash, of which 30 to 60 ctgrma and even more may be given 
daily ; the perchloride of iron in doses of 50 to 60 drops a day in two or 
three doses ; the protochloride of iron ; the pyrophosphate of iron ; finally, 
the carbonate and iodide of iron. 

Patients suffering from atheroma of the origin of the aorta are also re- 
lieved by iodide of potassium in small doses (30 to 50 ctgrms.), unless the 
lesion is of a syphilitic origin, when the dose should be increased to two 
grammes. 

When the hypertrophy is secondary to stenosis of the pulmonary artery 
phthisis is the complication to be dreaded. Eeliance must be placed on 
arseliic in small doses, the phocfphates, cod-liver oil, weak alkaline sulphates^ 
as in the treatment of torpid phthisi& 

Care should also be taken to treat the patient's diathesis (rheumatism, 
gout, syphilid), and to remove toxic causes^ such as tobacco, alcohol, etc. 

Treatment of the Symptoms due to Htfebtbofht. 
fulmonabt symptoms. 

The pulmonary accidents which follow hypertrophy are produced by 
the stasis of blood, and include congestion, cBdema^ apoplexy, and pleural 
effusions. 

The treatment is carried out according to the ordinary methods of re- 
vulsion. Internal congestions are combated by external congestions, pro- 
duced by dry cups in large numbers and applied daily. These cups cause 
no pain to the patient and produce immediate relief. They should give 
rise to a persistent violet ecchymosis, but need not be applied more than 
eight or ten minutes. They may be renewed frequently, but their {plica- 
tion should be discontinued if the patient is suffering from anasarca, and 
if the skin or subcutaneous cellular tissue is infiltrated. In such cases the 
cups give rise to superficial wounds, which quickly become inflamed and 
are painful upon contact with the clothes. 

Wet cups are not as useful as dry cup& If there is a tendency to 
asphyxia and venous stasis, the patient will be relieved much more ef- 
fectually by venesection of 250 to 300 grms., but it will become necessary 
to repeat them, and their good effect diminishes each time. 

So long as the patient can walk around we may use to advantage baths 
of compressed air. The compression should be increased slowly for fifteen 
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or twenty minutes, and the pressure shoiild not exceed one atmosphere 
and a hall The sittmg should last an hour, and the pressure should be 
removed as gradually as it was added. 

The patients should also b^ informed that, upon coming out of the ap- 
paratus, they are apt to suffer from cold and insufficient reaction. They 
should wait some time, therefore, before leaving the establishment, and 
should be warmly covered. 

When the congestion passes into oedema or apoplexy it becomes neces- 
sary to apply blisters, though the condition of ^he kidneys may demand 
that they be employed with caution. The blisters should be very large, 
and it is best to cover them with oiled paper, not alone because its action 
will not be so severe, but particularly because, on withdrawing the plaster, 
fragments vnll not remain attached to the skin. 

The plaster should be removed as soon as the epidermis becomes de- 
tached ; when this occurs the plaster becomes wrinkled and is readily re- 
moved. In this way we will almost always avoid cantharidism. 

We should also follow Cullen's recommendation, that the patients drink 
a great deal of water during the period of vesication, in order that the can- 
tharidine should not be present in the urine in too large quantities at one 
time. Finally, there is a last precaution which cannot be recommended 
too strongly. 

A patient suffering from cardiac dyspnoea, and upon whom a blister is 
applied, almost always lies in a half-sitting position in the bed, or at least 
the head is very much elevated. The force of gravity, accordingly, always 
tends to make him slide down in bed. Hence a groove is made in which 
the patient slides, while the pieces of dressing adherent to the linen and 
the pillows descend to a less extent ; consequently the epidermis is torn 
and the derma, which is laid bare, rubs against the dry linen. The wound, 
which is thus in contact with more or less rough substances, becomes red 
and painful, and is a source of distress to the patient In order to obviate 
this annoyance, the following slight modification will prove sufficient A 
slightly cerated paper is applied to the skin over the wound and the sur- 
rounding healthy integument Upon this is applied another piece of 
paper which is thickly cerated on the side next to the patient^s body, and 
then the ordinary bandage. It follows that when the patient slides down 
in bed this will occur most readily between the two pieces of paper on ac- 
count of the abundance of cerate. The first dressing thus remains applied 
to the body of the patient and the wound is not laid bare. 

This may be a matter of slight importance with regard to the evolu- 
tion and issue of the disease, but it will protect the poor patient from fresh 
suffering, and he will be correspondingly grateful to the physician. 

Under such circumstances blisters relieve considerably and promptly, 
but their effect soon diminishes, and after having repeated them a number 
of times with decreasing success they must be abandoned. 
21 
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The discussion of external measures of treatment will conclude with a 
few words on thoracentesis in hydrothoraz. 

When the fluid is scanty, and particularly when it is present on both 
sides, it is improper to perform thoracentesis on account of the immediate 
reproduction of the fluid. But when the effusion, although double, is 
much more abundant on one side than the other, and examination shows 
that one side contains more than one and a half litre, it will be useful to 
perform puncture with the ordinary trocar or with the capillary trocar, 
with or without the aspiiator. 

In addition to these external measures, we may employ all the stimuli 
mentioned in the preceding chapter, provided that they have a more or 
less favorable effect on the dyspnoea. 

Two other remedies deserve mention, viz., lobelia inflata and oxygen. 

Tincture of lobelia inflata has been recommended in America and Ger- 
many for all kinds of dyspnoea, even for that due to heart disease. 

At the close of the period of cardiac cachexia, when the lungs are 
oedematous and effusion has occurred into the pleurae or even into the 
pericardium, oxygen constitutes a valuable agent for diminishing the dysp- 
noea of the patients. This agent is so much more appropriate because 
at this period of the disease the kidneys are implicated and the dyspnoea 
is often ursemic in character. The oxygen not alone aids the respiratory 
acts, but also diminishes the quantity of albumen in the urine. 

POSmON OP THE PATIENTS. 

1 have stated on several occasions that when the heart is hypertrophied 
the patient cannot rest on the left side, because the enlarged heart pulls 
upon its attachments and compresses the left limg, while in right decubitus 
the organ rests upon its base and does not drag upon its ligaments. At a 
later period, when dilatation of the right heart and tricuspid insufficiency 
have developed, the patient cannot lie upon the right side and must remain 
seated. The dropsy, however, soon extends to the lungs and pleura, the 
patient can no longer lean backward, and consequently rests on his 
pillowa In order to sleep he allows the head to fall upon the chest 

A last resort consists in making a wooden slab which rests on the bed 
and, its upper surface being inclined toward the patient, serves as a desk, 
upon which is placed a pillow. The patient folds his arms and sleeps bend- 
ing forward, the head resting on his hands. A similar arrangement may 
be used if the patient is seated in a chair. This will enable him to obtain 
a little rest during his last days. 
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TEBATMENT OP SBOONDABY AFFECTIONS OF THB DIGESTIVB ORGANS. 

The symptoms considered in this chapter are due to the tension produced 
in the hepatic and portal yeins, which give rise to congestion of the liver, 
intestinal venous stasis, and finally ascitea 

These symptoms are treated by means of purgative& At the beginning 
the abdominal symptoms resulting from heart disease should be treated 
by saline purgatives, such as Bochelle and Epsom salts, carbonate of 
magnesia, Glauber's salts, Pullna, Friedrichshall waters, etc 

When the liver is congested, the saline purgatives which had been 
first employed yi relieving oedema of the Hmbs and intestinal venous 
stasis should be abandoned on account of a certain degree of antagonism 
between the intestinal and cholagogue action of the purgatives. 

Sulphate of soda or colocynth may serve in the transition from one form 
of purgative to the other ; then we may resort to jalap and scammony ; 
finally to the new purgatives recommended by Rutherford, particularly 
evonymin, indin, hydrastin, etc. These will be combined profitably with 
the benzoate and salicylate of soda. 

These purgatives may still be employed to advantage in relieving 
oedema of the lower limbs. 

Finally, in proportion as the tension increases the ascites will become 
more pronounced and puncture must be performed. But this operation 
is merely palliative and is not indicated until the effusion, which has 
become considerable, pushes up the diaphragm and increases the dyspnoea. 
When the abdomen has been punctured it is not surprising to find it refill 
almost entirely at the end of two or three days. This is due to the 
oedema of the adjacent parts which, on account of the removal of pressure 
in the abdominal cavity, finds its way into the latter. 

Tbeatment of Sboondabt Renal Affections and Dbopsy. 

MILE DIET. 

Mnk diet is the first measure which should be prescribed in such case& 
Experience teaches that three litres of milk are sufficient for a patient 
while resting ; if he is walking about or working the quantity should be 
•increased by one Utre. I am in the habit of giving 100 to 200 grammes 
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every hour or two. In order to correct the insipid and somewhat pasty 
taste of the milk, we may add slightly alkaline and somewhat effervescent 
waters, such as Selters. Some patients ask for ide addition of coffee or 
cognac ; Serre adds a raw onion. All these substances are permissible if 
given in small quantities. 

When an exclusively milk diet is no longer given the midday meal 
may consist of eggs, fish, and white meat. We may then allow a light 
supper, diminishing the quantity of milk given during the day, but con- 
tinuing the amount given at night as long as possible. 

The milk diet possesses numerous advantages It does not require 
mastication or salivation. A very small quantity of gastric juice will 
digest it, as the principal constituents, with the exception of the caseine, 
are already prepared to enter the chyle ducta 

Under a milk diet the pulse generally diminishes in frequency and 
increases in amplitude, the luine increases in quantity, and the serous 
effusions diminish. 

Potain presented the indications for a milk diet in a communication 
made at a meeting of the Association for the Advancement of Science, held 
at Rheims in 1880. • 

It is not suitable in nervous affections of the heart, in nervous or hypo 
chondriacal palpitations, or even in Basedow's disease. In cases of hyper- 
trophy with valvular lesion, fatty degeneration of the myocardium, and 
asystole, milk may serve as an adjuvant The administration of milk is 
best adapted \o those cases in which cardiac hypertrophy is secondary to 
Bright's disease. The milk then diminishes the dropsy and thus relieves 
the cardiac functions, and although it does not diminish to any consider- 
able extent the amount of albumen excreted in the urine, it relieves the 
patient in a very remarkable manner. 

This is also true of cardiac hypertrophy secondary to gastro-hepatic 
affections. Here the cause of the cardiac disease is reUeved, and the 
affection itself is therefore improved. 

DiarrALis. 

Digitalis is undoubtedly the best of all diuretics, the infusion consti- 
tuting the best preparation. The tincture is a less active diuretic than 
the infusion ; this also holds good of the various forms of digitaline. 

It musfc be remembered that the diuretic action of this drug is slowly 
produced, and does not appear until the fourth day of its administration. 
On account of its slow elimination, however, its diuretic action continues 
for four or five days. 

If the diuretic action is marked in a patient suffering from dropsy, 
particularly anasarca, and if the kidneys are not very much affected, the 
diuresis readily increases to 4 or 5 litres a day, and the dropsy rapidly . 

Digitized by VjOOQIC 



SECOND ABY AFFECTIONS OF THE DIGESTIVE ORGANS. 325 

dimiiii8he& On the following days its effect diminishes in proportion to 
the dropsy. It would be a serious mistake to continue the administration 
of the digitalis in the same dose until the dropsy disappears completely, 
for in such cases the patient remains digitalized and is restored with diffi- 
culty. I make it a rule to continue the use of digitalis so long as the pulse 
does not descend below 60 per minute. 

Many physicians have such a dread of the cumulative effects of the 
drug that they discontinue its administration as soon as diuresis is estab- 
lished. 

8QT7ILU3. 

The pathogenetic action of this drug when administered internally is 
poorly known. According to Huseman and Koenig, it acts upon frogs in 
the same manner as digitalia 

In man squills has a diuretic effect in cases of dropsy, and is at the 
same time expectorant ; but if the doses are too large it irritates the stom- 
ach and gives rise to vomiting. ' 

Other diuretics possess very little efficacy. 

MASSAGE. 

Massage was recommended by Galen for the relief of serous infiltra- 
tions. It consi|ts in such cases in making friction in the direction of the 
venous circulation. As Gendrin has said, this constitutes a sort of acces- 
sory venous heart I have employed it successfully very often in order to 
relieve oedema of the lower limbs {xnde the ninth edition of the Traits de 
Therapeutique, by Trousseau, Pidoux, and Constantin Paul, t. H, pp. 122 
and 129). 

PUNCTURES, SCARIFICATIONS. 

"When the dropsy is considerable and the kidneys are diseased we can 
no longer hope to cause an excretion of the fluid through the kidneys, 
and it may then be removed directly through solutions of continuity in 
the skin. 

1. Position of the Patient. — In order that the punctures may be effective, 
the patient should be seated so that the fluid may flow from its own weight 
It is only in certain cases that we may permit the patient to remain in a 
recumbent position. 

2. Site of Election of the Punctures, — Those parts should be selected in 
which the integument presents the least resistance to the pressure of the 
fluid. 

The site of election in the leg is the inner surface, 3 or 4 ctm. from the 
tibia and at the level of the lower end of the calf. The punctures may also 
be made in the upper part of the leg, at the level of the ham-strings. 
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In the thighs the punctures are made in the most dependent parts of 
the inner surface, either in the upper or lower third* Upon the abdomen 
the punctures are made in the suprapubic region, and in the fold formed 
by the skin of the hypogastric region. 

3. The Operative Procedure consists generally in making punctures with 
a somewhat large needle, which is first held in a flame and then dipped in 
oiL It is introduced to the depth of 2 or 3 ctm. until it comes in contact 
with the aponeurosis, and is retained in situ for a minute. Br. Southey 
has proposed a small trocar provided with a silver canula. This canula^ 
21 mm. in length, is provided at the end with a little enlargement meas- 
uring 3 mm. in order to arrest it externally. Affixed to the enlargement 
is a rubber tube of variable length which conducts the fluid into a vesseL 
This apparatus is useful if the patient lies on his back and is kept per- 
fectly quiet. 

After the punctures have been made the fluid escapes drop by drop in 
a continuous manner, and several litres may be discharged in a day. The 
discharge is arrested at the end of a few days, and sometimes in twenty* 
four hours, because the serum coagulates and closes the wound. 

As a rule the patient feels relieved and demands fresh puncture& 
Sometimes the skin becomes red and erysipelatous, and a wandering ery- 
sipelas is produced which causes little fever, but is a fresh source of ex- 
haustion. 
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TREATMENT OP THE SECONDARY AFFECTIONS OP THE NERVOUS 
SYSTEM AND OP EXOPHTHALMIC GOITRE. 

As I have shown in a previous chapter, the secondary affections of the nerv- 
ous system are almost always the result of deficient energy of the heart, 
which sends an insufficient supply of blood to the brain and spinal cord. 
In these cases the indication consists in the administration of the stimu- 
lants which have been previously described. 

Care must also be taken to ascertain whether the cerebral ansemia is 
not due to the depressing influence of digitalis or other agents, in which 
event their employment must be discontinued. 

When the cerebral symptoms are due to thrombosis, embolism, or apo- 
plexy, the treatment consists : 

1. In placing the patient in a semi-recumbent position. 

2. In making cold applications to the head. 

3. In pi*oducing intestinal derivation by the administration of drastic 
purgatives ; aloes pills are very useful in such case& 

4 In the administration of cerebral sedatives, such as hydrate of chloral 
and bromide of potassium. 

Treatment of Exophthalmig Goftbe. 

Noel Gueneau de Mussy has obtained prompt and unexpected suc- 
cess from the use of iodine in this affection, and he is positive that, when 
given in small doses, this remedy acts very effectively in relieving the pal- 
pitations and nervous agitation. Three to six drops are given three times 
a day in a little rice-water. 

Bromide of potassium and digitalis have also been employed, but they 
have very little good effect 

Duboisine was employed by Dujardin-Beaumetz in two cases of exoph- 
thalmic goitre, a quarter to a half of a milligramme being administered 
hypodermically. The condition of the patients was notably Improved ; 
the pulsations in the tumor diminished and the palpitations disappeared 
almost entirely. But at the end of a week there were symptoms of intoxi- 
cation and temporary delirium, so that it became necessary to discontinue 
the use of the drug for a time. 
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According to B6ni-Bard^,* the use of cold water constitutes the bes* 
method of treatment of Basedow's disease. The method employed is the 
use of the movable douche ; it should be general, cold, short, and some- 
what forcible, particularly at the beginning of treatment. If it is poorly 
tolerated the tepid douche is given, or simply rubbings with water. Little 
by little the vigor of the douche is increased and the temperature is low- 
ered. Complete recovery has been secured by treatment of four to eight 
months' duration, or even longer. 

Treatment of Aortio Aneurisms. 

Aneurism of the aorta is not necessarily a fatal malady, although it 
proves so in the large majority of cases. Hodgson reports three observa- 
tions of spontaneous recovery with autopsy, the patients having died of 
another disease. Thorens * has recently presented to the Anatomical So- 
ciety a cured case of aortic aneurism. 

1. The Method of Alhertini and Valsalva, — ^Valsalva obtained a successful 
result in a case by the following plan : The patient remained in bed for 
forty days in the most complete possible physical and mental rest In the 
beginning two venesections were performed, and then the amount of nour- 
ishment administered was diminished as much as possible. After a while 
the diet consisted of half a poimd of pap in the morning and half as much 
in the evening, and no drink except water. Finally, only 125 grms. of 
solid food and 250 grms. of water were given daily. Purgatives were 
administered from time to time. 

The patient emaciated in consequence, and grew so feeble that he could 
scarcely raise his hand from the bed. Then the amount of food was 
slowly increased until the patient acquired sufficient energy to rise. 

Under this treatment the pulsations of the tumor disappeared com- 
pletely. When the patient rose they reappeared, but they ceased in a little 
while and did not return again. 

Lancisi, Guattani, Hodgson, Corvisart, Laennec, Sabatier, and Pelletan 
improved their patients by the adoption of this plan of treatment, but they 
did not effect real recovery. This plan has been abandoned at the present 
time. 

2. Dry Diet. — In 1819 Kirby adopted a method diametrically opposed 
to that of Valsalva, and gave the patients substantial food and alcoholic 
stimulants. He was soon followed by Proudfoot and Beatty, then by 
Stokes, who made it a rule to give a generous diet to patients suffering 
from aneurism. There is in fact a means of reconciling these two appar- 
ently contradictory theories. The treating by venesection tends to dimin- 
ish the amount of fluid which must be moved by the heart, and a similar 

> Beni-Barde : Traite d'Hydrotberapie, p. 846. 1874. 
« Thorens : Bulletin de la Soc Anat., p. 687. 187a 
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result follows the diminished ingestion of water. It is therefore sufficient 
to regulate the fluids and solids ingested by the patient 

The bread eaten should be stale and very thoroughly baked ; the 
amoiuit of fruit and vegetables ingested should be very much diminished, 
or they should be discontinued entirely. The diet should consist of 
broth, eggs, meat, fish, dried fruit ; the patient may take a small quantity 
of weak tea, 250 grms. at each meal, or an equal quantity of light wine, 
a little coffee or brandy. This diet gives rise to constipation, which may 
be relieved from time to time by the use of hydragogue purgatives, such 
as scammony, jalap, aloes. 

3. Iodide of Potassium, — The first observations on the treatment of aortic 
aneurisms by iodide of potassium were made in 1862 by Dr. Chukerbutty, 
of Calcutta. He relieved his patients considerably by giving 0.60 daily. 
Iodide of potassium has since been prescribed in numerous cases, but the 
dose given is much larger ; Dreschfeld has even given 6 grms. a day. 

The success of this drug in such cases has given rise to the suspicion 
that the cases may have been syphilitic in their origin, but it proves bene- 
ficial even in the absence of this etiological factor. In fact, iodide of po- 
tassium is the best remedy which can be administered in aortic aneurism. 
The dose is usually from one half to two grammes daily, and it may even 
be raised in exceptional cases to 6 grms. 

4. The local application of ice to the site of the aneurism is painful and 
almost always badly tolerated by the patient ; this plan of treatment should 
be entirely discarded. 

5. In case of pain or dyspnoea, local abstraction of blood by means of 
leeches or wet cups almost always produces great relief. 

6. One of our most precious means of treatment is the subcutaneous 
injection of morphine for the relief of pain in this disease ; the injection 
should not be made in the neighborhood of the tumor. 

7. Compression of the Arteries. — This plan of treatment, which renders 
such good services in diseases of the arteries of the limbs, cannot be em- 
ployed in thoracic aneurism except when rupture is imminent. In this 
event gentle compression may be resorted to in order to support the walls 
and prevent rupture. In a case of this kind Pelletan applied with great 
success a plate of lead covered with a piece of flannel. Broca relieved two 
patients by the application of several layers of collodion. 

In a case of aortic aneurism which had perforated the sternum, Til- 
laux made slight pressure upon the tumor, when the patient suddenly be- 
came pale, the eyes glassy and expressionless, and the left arm and then 
the right were paralyzed. At the end of half an hour consciousness re- 
turned but the patient was aphasic At the end of three hours the patient 
was able to get up and urinate voluntarily ; the aphasia disappe«ired on 
the seventh day.* 

»Tillaux: Bulletin G6n. de Therapeutique, t. Ixxxv., p. 281. 1873. 
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8. Acupuncture, — ^In 1878 I made the first series of punctures in this 
affection. The application was not painful ; the needles, to the number of 
five, introduced at a distance of 1 ctm. from one another, bent like reeds 
in the current of blood. The needles were made of gold, and when with- 
drawn, at the end of a quarter of an hour, were unchanged and presented 
no trace of the coagulation of fibrin. 

The following was the method of operation : I buried in the tumor a 
certain number of needles as fine as a hair at the distance of 1 ctm. from 
one another. In order to do this it was sufficient to take a conductor and 
to give with the finger a slight push to the end of the needle opposite to 
the point This slight push made it pass through the skin, and then, by 
grasping it near the integument, the needle was graduaUy shoved onward. 
The passage through the thoracic walls is not painful, but there is pain in 
passing through the walls of the sac when the latter are inflamed. As a 
rule, I leave the needles in situ for fifteen minutes. Healt kept large 
needles for four days in a subclavian aneurism ; at the end of that time 
the tumor had solidified and the pulsations had disappeared. 

In this operation the sac undergoes inflammation as the result of punc- 
ture, and thickens at the point which has been pierced by the needier In 
fact, at each new sitting I experienced greater resistance in traversing the 
sac, and finally introduction became impossible. This method therefore 
gives rise to an obstacle to external rupture of the saa 

9. Electropuncture, — ^Broca has shown that electropuncture has no other 
effect beyond that the traumatism due to the needles slightly inflames the 
sac and causes it to thicken. It follows that the electricity adds nothing 
to acupuncture. 

10. Palliative Operations, — ^Tracheotomy is only justifiable if there is 
spasm of the larynx, since in cases of compression the obstruction is situ- 
ated too low. The laryngoscope enables us to determine the difference 
between these conditions. 

Stokes has proposed, when the aneurism passes under the clavicle, to 
divide the stemo-davicular ligaments. This may give the patient a little 
longer lease of life, but probably for a very short time. 
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Abortion in heart dlBease, 244 
Absoesfes of myocardium, 190 
Accelerator nerves, 88 
Acupnnctore in the treatment of aneurism, 

330 
Acute endocarditis. 85 

myocarditis, 190 
Adhesions, pericardial, 71 
Afferent cardiac nerves, 31 
Albertini's treatment of aneurism, 328 
Anasmia, 47 

cardiac murmurs of, 47 

cardiac murmurs of, cause of, 53 

in articular rheumatism, 54 
Anffimic murmurs, modifications of, 51 

murmurs, differential diag^osia from 
extra-ourdiac murmurs, 52 

murmurs, differential diagnosis from 
endocarditis, 58 
Anatomy of aorta, 134 

of heart, 5 

of pericardium, 1 
Aneurism of aorta, 268 

of coronary artery, 280 

of ductus arteriosus, 285 

of pulmonary artery, 183, 280 
Aneurismal bronchocele, 260 
Angina pectoris, 207 
Ankylosis of the heart, 71 
Ante-mortem heart-clots, 266 
Aorta, anatomy of, 134 

aneurismal dilatation of, 137 

dimensions of, 120 

lesion of descending portion of, 151 
Aortic insufficiency, 118 

insufficiency, pathological anatomy of, 
118 

insufficiency, symptoms and diagnosis 
of, 121 

insufficiency, traces of pulse, .122 

insufficiency, murmur, 125 

insufficiency, course, 126 

insufficiency, retardation of pulse, 126 

orifice, congenital stenosis and oblit- 
eration, 293 

stenosis, 129 

stenosis, pathological anatomy of, 129 

stenosis, symptoms of, 129 

stenosis and insufficiency, 132 



Aortitis, acute, 135 

chronic, 186 
Apoplexy, cerebral, 258 

retinal, 258 
Arterio-capiUary fibrosLs, 235 
Asystolic bruit, 225 

Ataxia, relations to cardiac affections, 258 
Atheroma of aorta, 136 

of pulmonary artery, 182 
Atrophic sclerotic myocarditis, 193 
Auscultation, 23 



Basedow's disease, 260 

clinical history of, 260 

treatment of, 327 
Baths in the treatment of cardiac diaeaees, 

308 
Beraud's ligament, 2 
Bi-auricular stethoscope, 24 
Bi-mammillaiy line, 8 
Blisters, method of application, 321 
Bright's disease as a cause of hypertrophy, 

233 
Bromide of potassium, 299, 813 
Bronchocele, aneurismal, 260 
Brown induration of the lungs, 249 
Bruit de la caille, 107 

de moulin, 71 

de rappel, 107 



Calculi of the heart, 263 
Cancer of the heart. 264 
Cardiac distress and asystole, treatment 
of, 814 

reyolution, duration of, 28 

dilatation, 223 

dilatation, temporary, 224 

ganglia, 34 

plexus, 32 

reflexes, 39 

rhythm, 188 

topogrrapby, 1 
Cardiodj^a, 209 
Cardioliths, 76 
Catadicrotism, 163 

Centrifugal nerves of heart, orig^ of, 38 
Cephalalgia, 256 
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Cerebral apoplexy, 267 

softening, 257 

emboli, 258 
Cervical blowing marmur, 49 
Cervico-pericardial pseudoaponearods, 2 
Cheyne-Stokes respiration, the, 249 

respiration, symptoms of, 249 

respiration, pathogeny of, 250 
Chloral, its use in heart disease, 818 
Chlorosis, 225 
Chronic endocarditis, 91 

myocarditis, 198 
Cloeare of the valves, physiology of, 95 
Compressed-air baths in heart disease, 808 
Compression of arteries in anenrism, 829 
Concentrio hypertrophy, 214 
CoDos pnlmonalis, 166 
Convallaria maialis, 801, 316 
Coronary artery, aneurism of, 280 
Corrigan's disease, 118 
CoBto- pericardial ligament, 2 
Cysts of the heart, 264 



Diaphragm, its position during inspira- 
tion, 8 
Digitalis, 295, 803, 811, 824 
Dilatation of the heart, 223 

of the heart, temporary, 224 
Displacements of the heart, 16 

of the heart, downward, 17 

of the heart, to the left, 18 

of the heart, to the right, 19 

of the heart, upward, 20 

of the heart, backward, 20 
Dry diet in treatment of aneurism, 828 
Duboisine, 327 
Ductus arteriosus, persistence of, 288 

arteriosus, aneurism of, 286 
Duplication of mitral murmurs, 106 
Dyspnoea on exertion, 201 

of nervous asthma, 201 

of emphysema, 202 

of obesity, 202 

of chloro-ansemia, 202 

of hysteria, 202 

of flatulent dyspepsia, 208 



Elbctkopuncture, 830 
EmboU, 79 

cerebral, 258 
Emphysema, condition of heart in, 17 
Endarteritis of pulmonary artery, 182 
Endocardium, 77 

anatomy of, 77 

post-mortem imbibition, 78 
Endocarditis, 77 

pathological anatomy of, 78 

diagnosis of, 80 

differential diagnosis of, 88 

acute or subacute, 85 

ulcerative, 87 

chronic, 91 

treatment of, 805 



Epigastrio pulsation in pericardial adhe- 
sions, 72 
Exceutric hypertrophy, 214 
Exophthalmic goitre, 260 
Extracardiao murmurs, 62 



False aneurisms of aorta, 187 

aneurisms of heart, 196 
Fibromata of heart, 263 
Foetal heart, 281 

heart, diseases of, 282 
Foramen ovale, isolated pertdstenoe of, 282 
Foreign bodies iii pericardium, 76 
Friction murmur of pericarditis, 63 

murmur of pericarditis, characteristics 
of, 65 

murmur of pericarditis, dififerential di- 
agnosis of, 66 



Galloping bruit, 107 

Ganglia of the heart, action of, 84 

Gastro hepatic diseases, effect on the heart 

of, 241 
Goitre, exophthalmic, 260 
Grape cure, 310 
Gummata of myocardium, 194 



H^SCOPBRICABDIUM, 76 

H»nu>philia, 244 
Hasmopytsis, 247 
Hallucinations, 266 
Heart, relations of, 4 

anatomy of, 6 

clinical measurement of, 8 

oliiucal measurement of, new method, 
10 

displacement of, 16 

inversion of, 16 

displacement downward, 1 7 

displacement to the left, 18 

displacement to the right, 19 

displacement upward, 20 

displacement backward, 20 

torsion, 20 

examination by inspection, 22 

examination by palpation, 22 

examination by percusftion, 22 

examination by ausoultatioii, 23 

normal sounds, 24 

normal trace, 26 

muscular tissue, 30 

nerves, 30 

aensory nerves, 89 

painful affections, 207 

dilatation, 223 

influence of aortic lesions on, 225 

influence of pregnanpy on, 228 

acute partial aneurisms of, 196 

chronic partial aneurisms of, 196 

hypertrophy of, 210 

hypertrophy of, pathology of, 215 

hypertrophy of, symptoms of, 217 
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Heart, hypertrophy of, oauses of, 223 

hypertrophy of, treatment of, 819 

weight of, 210 

capacity of, 211 

thickness of walls of, 218 
Hepatic cardiopathies, 241 

congestion, 252 

Tenons pnlse, 162 

Tenons pnlse, cause of, 164 
Hodgson^s disease, 187 

sjrmptoms and diagnosis of, 140 

znnrmnr, 142 

compression of adjacent organs, 147 

course, 148 

etiology of, 148 
Hot-air bath§, 808 
Hunchbacks, heart of, 288 
Hydatids of myocardium, 205 

of pericardium, 76 
Hydropericardium, 74 
Hydrotherapy, 307 
Hydrothoraz, 248 
Hygiene of patients suffering from heart 

disease, 807 
Hypertrophy and dilatation secondary to 
renal lesions, 288 

and dilatation secondary to pulmonary 
affections. 287 

and dilatation secondary to g^tro-he- 
patic disordf-rs, 241 

and dilatation, effects on menstrua- 
tion, gestation, and delivery, 244 

and dilatation, effects on the respira- 
tory passages, 246 

and dilatation, effects on the lirer, 251 

and dilatation, effects on the gastro- 
intestinal tract, 252 

and dilatation, extraoardiac causes, 
225 
Hypertrophic sclerotic myocarditis, 194 
HystericsJ dyspnoea, 202 



Infarctions of the kidneys, 254 
Infectious endocarditis, 87 
Inferior <»irdiac nerve, 81 
Infnndibulum of pulmonary artery, 156 
Inhibitory nerves of heart, 85 
Insomnia, 256 
Inspection of heart, 22 
Insufficiency of aortic valve, 118 

of pulmonary valve, 180 
Intercostal ma«cles, action of, 8 
Intermittence of the pulse, true, 204 

of the pulse, false, 205 
Intestinal congestion, 252 
Intracardiac nervous system, action of, 

84 
Inversion of the heart, 16 



Jaundice as a cause of mitral blowing 

murmurs, 241 
Jugular reflux, 160 
venous pulse, 160 



KiDNKT diseases, effect on the heart, * 
Kidneys, congestion of, 254 
infarctions of, 254 



Laryngeal spasm in aortic aneurism, 276 

Latent pericarditis, 62 

Left ventricle, anatomy of, 91 

Lipomata of the heart, 264 

Lipothymia, 45 

Liver, congestion of, 252 

Locomotor ataxia, 258 

Ludwig and Cyon, nerve of, 89 



Mal de the&tre, 45 

Maniacal excitement in heart disease, 

256 
Massage, 825 
Measurement of heart 8 

of heart, new method of, 10 
Medical pulse, 48 
Menorrhagia in heart disease, 244 
Middle cardiac nerve, SZ 
MUk diet, 828 

Milk spots of pericardium, 60 
Mitral disease, diagnosis of, 99, 115 

disease, pulse in, 110 

disease, cause of, 116 

disease, duration of. 116 

disease, prognosis of, 117 

disease, termination of, 117 

insufficiency, murmur of, 118 

insufficiency, thrill of, 99 

murmurs, topography of, 100 

murmurs, duplication of, 106 

orifice, congenital stenosis of. 294 

stenosis, murmur of, 118 

stenosis, thrill of, 99 

valve, lesions of, 91 

valve, anatomy of, 93 

valve, physiology of, 93 

valve, pathological anatomy of, 98 
Monoauricular stethosccpe. 23 
Morphine in hecxt disease, 817 
Muscular tissue of heart, 80 
Myocardium, diseases of, 187 

diseases of, physiology of, 187 

diseases of, abscesses of, 190 
Myocarditis, acute, 189 

interstitial, 190 

chronic, 198 
Myomata, 264 



Nebybs of heart, 80 

of heart, afferent branches of, 81 
of heart, efferent branches of, 88 
of heart, physiology of, 84 
of heart, terminations of, 84 

Nerve of Ludwig and Cyon, 89 

Neuralgia of the heart, 207 

Nightmare in heart disease, 256 

Nitrite of amjl. 817 

Nutmeg liver, 252 
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Obliteration of superior vena cava, 1C7 
CEdema of the lungs, 248 



Palpitation, 43 

treatment of, 811 
Palpation of heart, 23 
Paracentesis of pericardium, 804 
Paradox bruit, 81, 102 
Parasites of the heart, 265 
Parenchymatous nephritis, 255 
Partial aneurism of heart, 196 
Percussion of heart, 22 
Pericardium, anatomy of, 1, 59 
suspensory ligament of, 3 
tumors of » 76 
foreign bodies, 76 
puncture of, 804 
Pericardial adhesions, 71 

adhesions, diagnosis of. 73 
Pericarditis, 60 

Bjrmptoms of, 61 
physical signs of, 62 
complications of, 68 
differential diagnosis of, 70 
sudden death in, 70 
etiology of, 71 
Phthisis in heart disease, 249 

in aortic aneurism, 276 
Plexus, cardiac, 82 
Pneumogastric nerve, 81 
nerve, action of, 85 
Pneumopericardium, 75 
Post-mortem heart-clots, 266 
Pregnancy, influence on the heart, 338 
Premature labor in heart disease, 344 
Presystolic murmur. 104 
Pulmonary artery, diseases of, 173 

artery, narrowing of orifice of, 173 
artery, narrowing of trunk and 

branches of, 179 
artery, endarteritis of, 183 
artery, atheroma of, 183 
artery, aneurism of, 188, 380 
artery, thrombosis and embolism of, 

184 
artery, stenosis of infundibulam with 
incomplete development of ventric- 
ular septum and communication be- 
tween both ventricles, 288 
artery, congenital stenosis with per- 
sistent communication between both 
ventricles, 288 
anatomical lesions of, 289 
symptoms and diagnosis of, 290 
artery, congenital stenosis with clos- 
ure of foramen ovale, 285 
artery, congrenital stenosis with per- 
sistence of foramen ovale and oblit- 
eration of ductus arteriosus, 286 
congestion and hemorrhage, 246 
oedema, 248 
diseases, influence on the heart, 

237 
infnndibulum, 156 



Pulmonary valve, insufficiency of, 180 

valve, stenosis of, 172 
Pulse, 29 

variations of, 41 
Punctures in dropsy, 825 
Purring thrill of true aneurism of the 

aorta, 140 
Purulent endocarditis, 87 



Bbnal congestion, 254 
Retinal apoplexy, 258 

hypersemia, 258 

pulsations, 258 
Regfimen in heart disease, 809 
Resonator of stethoscope, 24 
Rhythm of the heart. 188 
Right heart, affectioi^ of, 154 

heart, anatomy of, 155 

heart, insufficiency and stenosis of tri- 
cuspid orifice, 158 

heart, congenital endocarditis of, 
393 



Scarifications in dropsy, 335 
Sclerotic endocarditis, 91 
Second cardiac nerve, 81 
Septic endocarditis, 87 
SquUls, 825 
Stenosis of pulmonary orifice, 173 

of pulmonary orifice, pathol(>gy of, 
173 

of pulmonary orifice, diagnosis of, 
175 

of trunk and branches of pulmonary 
artery, 179 
Stemo-pericardial ligament, 3 
Stethoscope, 38 

Stimulants administered by inhalation, 
816 

by the subcutaneous tissue, 817 
Sudden death in pericarditis, 70 
Superior cardiac nerve, 81 

vena cava, obliteration of, 167 
Suspensory ligament of the pericardium, 2 
Sympathetic cardiac nerves, 83 
Syncope, 45, 309 
Syphilitic myocarditis, 194 

myocarditis, vascular lesions of, 149 



Temporary dilatation of heart, 334 

hemiplegia, 357 
Theatre sickness, 45 
Third cardiac nerve, 81 
Thoracic aorta, false aneurism of, 368 

diagnosis of, 369 

effects on adjacent organs, 378 

signs of, 378 
Thrombi of heart, ante-mortem, 366 

of heart, post-mortem, 366 
Thrombosis of superior vena cava, 167 

and embolism of pulmonary artexy, 
184 
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Torsion of heart, 30 
Tolerance, period of, 200 
Tracheotomy in aortic aneurism, 880 
Trauheo-bronohial mnrmur of Hodgson's 

disease, 147 
Transposition of arterial trunks, 294 

of yenous trunks, 294 
TriohinaB of myocardium, 265 
Tricuspid valve, anatomy of, 155 

yaive, compressor muscle of, 156 

Talve, physiology of, 157 

insufficienoy and stenosis, 157 

insufficiency and stenosis, symptoms 
of, 158 

insuffidenpy and stenosis, murmur of, 
158 

stenosis, 1G6 

congenital insufficiency, 292 
True aneurism of aorta, 187 



Tubercles of heart, 265 
Tumors of pericardium, 76 

Ulce&atiyb endocarditis, 87, 806 

endocarditis, morbid anatomy of, 88 
endocarditis, pathogeny of, ^ 
endocarditis, diagnosis of, 89 

Valsalya's treatment of aneurism, 828 
Valvular aneurisms, 196 
Vapor baths, 308 
Vegetations, 78 
Veratrine, 298, 808 
Visible pulse, 121 

Vocal cords, paralysis of, in thoracic aneu- 
rism, 274 

Whey cure, 810 
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